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SECTION 10

INTRODUCTION

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM HAS PREPARED THISTHI

19992000 GROUNDWATER MONITORING WORK PLAN IN SUPPORT OF THE PLANNED

GROUNDWATER MONITORING AT THE 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON

CCSQI SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE

WASHINGTON FIGURE 11 THISTHI WORK IS BEING CONDUCTED AS PART OF THE AIR

NATIONAL GUARD ANG INSTALLATION RESTORATION PROGRAM IRP UNDER

CONTRACT DAHA9O94D0014 DELIVERY ORDER 0067 BETWEEN ERM AND THE

NATIONAL GUARD BUREAU NGB DEPARTMENTSDEPARTMENT OF THE ARMY AND THE AIR

FORCE THE AIR NATIONAL GUARDINSTALLATION RESTORATION PROGRAM

BRANCH ANGCEVR IS PROVIDING TECHNICAL AND PROJECT MANAGEMENT

OVERSIGHT FOR THISTHI INVESTIGATION ON BEHALF OF THE ANG THE PURPOSE OF THISTHI

GROUNDWATER MONITORING WORK PLAN IS TO DESCRIBE THE ELEMENTSELEMENT AND

PROCEDURESPROCEDURE OF THE PLANNED 19992000 GROUNDWATER MONITORING PROGRAM AT

THE SEATTLE ANGS

PHASE REMEDIAL INVESTIGATION RI WAS COMPLETED AT THE SEATTLE ANGSANG
IN 1997 AND PHASE II RI WAS COMPLETED IN 1999 THE PHASE AND II RI

RESULTSRESULT ARE REPORTED IN ERM 1998 AND ERM 1999 RESPECTIVELY

11 PROJECT OBJECTIVESOBJECTIVE AND SCOPE

THE PURPOSE OF THE 19992000 GROUNDWATER MONITORING PROGRAM IS TO

SUPPLEMENT THE RI PHASESPHASE WITH ADDITIONAL DATA NEEDED TO EVALUATE

REMEDIAL OPTIONSOPTION FOR GROUNDWATER CONTAMINATION PREVIOUSLY IDENTIFIED AT

THE STATION THE MONITORING PROGRAM WILL INCLUDE QUARTERLY SAMPLING OF

EXISTING GROUNDWATER MONITORING WELLSWELL AT THE STATION FOR YEAR

14
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12 WORK PLAN STRUCTURE

THISTHI 19992000 GROUNDWATER MONITORING WORK PLAN PROVIDESPROVIDE

DESCRIPTION OF THE ACTIVITIESACTIVITIE FOR THE MONITORING PROGRAM AND IS ORGANIZED

INTO 12 SECTIONSSECTION AND TWO APPENDICES THE CONTENTSCONTENT OF THE SECTIONSSECTION ARE AS

FOLLOWSFOLLOW

SECTION 10 PROVIDESPROVIDE GENERAL INTRODUCTORY INFORMATION FOR THE

MONITORING PROGRAM

SECTION 20 DESCRIBESDESCRIBE THE
PROJECT MANAGEMENT APPROACH FOR THE

MONITORING PROGRAM

SECTION 30 PROVIDESPROVIDE BACKGROUND INFORMATION FOR THE SEATTLE ANGSANG

SECTION 40 DESCRIBESDESCRIBE THE ENVIRONMENTAL SETTING FOR THE VICINITY OF THE

SEATTLE ANGSANG

SECTION 50 DESCRIBESDESCRIBE THE PERMITSPERMIT REQUIRED FOR THE MONITORING PROGRAM

SECTION 60 OUTLINESOUTLINE THE MONITORING PROGRAM INVESTIGATIVE APPROACH

SECTION 70 DESCRIBESDESCRIBE THE FIELD INVESTIGATION PROCEDURESPROCEDURE

SECTION 80 DESCRIBESDESCRIBE SAMPLE COLLECTION PROCEDURESPROCEDURE

SECTION 90 DESCRIBESDESCRIBE EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE

SECTION 100 DESCRIBESDESCRIBE INVESTIGATIONDERIVE WASTE IDW MANAGEMENT

SECTION 110 OUTLINESOUTLINE THE PROJECT SCHEDULE AND DELIVERABLESDELIVERABLE AND

SECTION 120 LISTSLIST THE REFERENCESREFERENCE CITED IN THISTHI WORK PLAN

THE FOLLOWING APPENDICESAPPENDICE ARE INCLUDED IN THISTHI WORK PLAN

APPENDIX CONTAINSCONTAIN THE SITEWIDE SAFETY AND HEALTH PLAN SSHP AND

APPENDIX CONTAINSCONTAIN THE QUALITY ASSURANCE PROJECT PLAN QAPP

13
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SECTION 20

PROJECT MANAGEMENT APPROACHPLAN

THISTHI SECTION PROVIDESPROVIDE AN OVERVIEW OF ERMSERM PROJECT MANAGEMENT PLAN FOR

THE 19992000 GROUNDWATER MONITORING PROGRAM

21 PROJECT MANAGEMENT ORGANIZATION

THE PROJECT WILL BE MANAGED AND EXECUTED BY PERSONNEL WHO WILL ENSURE

THAT THE OBJECTIVESOBJECTIVE OF THE GROUNDWATER MONITORING PROGRAM ARE MET

ANALYTICAL TESTING
SERVICESSERVICE WILL BE PROVIDED BY AN EXPERIENCED

SUBCONTRACTOR FIRM THAT POSSESSESPOSSESSE THE REQUIRED PERMITSPERMIT LICENSESLICENSE AND

ACCREDITATION NECESSARY TO WORK IN THE STATE OF WASHINGTON

ERMSERM PROJECT TEAM WILL CONSIST OF THE FOLLOWING KEY POSITIONSPOSITION

PROGRAM MANAGER RESPONSIBLE FOR THE OVERALL EXECUTION OF THE PROJECT AND

FOR MAINTAINING AN OPEN LINE OF COMMUNICATION WITH THE ANGCEVR AND

THE LOCAL ANG ENVIRONMENTAL COORDINATOR

PROJECT MANAGER SUPERVISESSUPERVISE THE PROJECT TEAM PROVIDESPROVIDE TECHNICAL DIRECTION

AND INTERFACE WITH THE ANG PROJECT MANAGER AND THE ANG ENVIRONMENTAL

COORDINATOR COORDINATESCOORDINATE SUBCONTRACTOR SUPPORT AND MANAGESMANAGE PROJECT

SCHEDULE AND BUDGET

SITE MANAGER DIRECTLY SUPERVISESSUPERVISE THE ONSITE FIELD INVESTIGATION ACTIVITIESACTIVITIE

AND PROJECT TEAM AND PROVIDESPROVIDE TECHNICAL DIRECTION AND INTERFACE WITH THE

PROJECT MANAGER

QUALITY ASSURANCEQUALITY CONTROL QAQC MANAGER RESPONSIBLE FOR

ESTABLISHING STANDARDIZED QUALITY ASSURANCE PROCEDURESPROCEDURE FOR THE
PROJECT AND

FOR ENSURING THAT EFFECTIVE PROCEDURESPROCEDURE AND CONTROLSCONTROL ARE IMPLEMENTED TO

ACHIEVE PROJECT QUALITY GOALSGOAL AND ADHERENCE TO CONTRACT REQUIREMENTS

SITE SAFETY AND HEALTH OFFICER RESPONSIBLE FOR ENSURING THAT PHYSICAL AND

CHEMICAL HAZARDSHAZARD ARE APPROPRIATELY MITIGATED THROUGH EFFECTIVE EXECUTION

OF THE SSHP

21
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PROJECT SCIENTISTSSCIENTIST AND ENGINEERSENGINEER INCLUDESINCLUDE QUALIFIED GEOLOGISTSGEOLOGIST CHEMISTSCHEMIST

TOXICOLOGISTSTOXICOLOGIST AND ENGINEERS

22 PROJECT PROCEDURESPROCEDURE

AN OPEN LINE OF COMMUNICATION WILL BE MAINTAINED BETWEEN THE PROJECT

MANAGER AND THE PROJECT TEAM TO ENSURE THAT PROJECT OBJECTIVESOBJECTIVE ARE MET

SAMPLING AND OTHER FIELD ACTIVITIESACTIVITIE WILL BE CARRIED OUT IN ACCORDANCE WITH

THISTHI WORK PLAN THE 19992000 GROUNDWATER MONITORING PROGRAM WILL BE

EXECUTED ACCORDING TO THE PROJECT SCHEDULE INCLUDED IN SECTION 110 OF THISTHI

WORK PLAN

23 QUALITY MANAGEMENT

THE QAQC MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT ESTABLISHED

QAQC PROCEDURESPROCEDURE ARE FOLLOWED IMMEDIATE CORRECTIVE ACTIONSACTION WILL BE

TAKEN WHEN THEY ARE DEEMED NECESSARY THE QAQC PROCEDURESPROCEDURE WILL BE

DIRECTED IN ACCORDANCE WITH THE SEATTLE ANGSANG QUALITY ASSURANCE PROJECT

PLAN QAPP PREPARED FOR THE REMEDIAL INVESTIGATIONFEASIB STUDY

RIFSRIF PHASE OF THE IRP APPENDIX B

24 SUBCONTRACT MANAGEMENT

ERM IS RESPONSIBLE FOR PERFORMANCE OF THE WORK UNDER THISTHI CONTRACT

DELIVERY ORDER INCLUDING THE WORK OF SUBCONTRACTORS ERM WILL HIRE

SUBCONTRACTOR FOR ANALYTICAL TESTING SERVICES THE PROJECT MANAGER WILL

MAINTAIN OVERSIGHT OF THE SUBCONTRACTORSSUBCONTRACTOR COMPLETION OF SPECIFIED TASKSTASK

WITH RESPECT TO TECHNICAL PERFORMANCE QUALITY AND ADHERENCE TO COST AND

SCHEDULE IN ADDITION ERM WILL ENSURE THAT SUBCONTRACTOR ACTIVITIESACTIVITIE

COMPLY WITH THE QAPP

25 PROJECT STAFFING

ERM WILL USE AN EXPERIENCED TEAM OF PROFESSIONALSPROFESSIONAL WHO HAVE PERFORMED
SIMILAR WORK AT THE SEATTLE ANGSANG OR OTHER INVESTIGATION SITES THE

PROJECT

TEAM WILL BE SELECTED BY THE ERM PROGRAM MANAGER AND
PROJECT MANAGER

22
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SECTION 30

INSTALLATION BACKGROUND INFORMATION

THISTHI SECTION PROVIDESPROVIDE BACKGROUND INFORMATION FOR THE SEATTLE ANGS
INFORMATION PRESENTED IN THISTHI SECTION WAS DERIVED PRIMARILY FROM THE

PHASE IT RI REPORT ERM 1999A

31 SITE LOCATION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

AND OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE NEAR THE NORTH END OF THE KING

COUNTY INTERNATIONAL AIRPORT BOEING FIELD MAP OF THE SEATTLE ANGSANG
IS SHOWN ON FIGURE 31

32 INSTALLATION TYPE AND OPERATIONAL STATUSSTATU

THISTHI SECTION SUMMARIZESSUMMARIZE THE ACTIVITIESACTIVITIE AND HISTORY OF THE SEATTLE ANGS

321 INSTALLATION TYPE

THE SEATTLE ANGSANG IS CURRENTLY THE HOME OF THE 143RD CCSQ THE CURRENT

MISSION OF THE 143RD CCSQ IS TO PROVIDE MOBILE COMMUNICATION EQUIPMENT
AND SUPPORT FOR AIRPORTSAIRPORT AND AIRFIELDS THE FACILITY CURRENTLY EMPLOYSEMPLOY

APPROXIMATELY 129 PERSONNEL OF WHICH 25 ARE FULLTIME EMPLOYEES

322 SITE HISTORY

THE SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT
AND WAS USED BY THE UNITED STATESSTATE ARMY AIR CORPSCORP AS THE AIRCRAFT

FACTORY SCHOOL IN 1948 THE PROPERTY WAS GIVEN TO KING COUNTY AS

SURPLUSSURPLU PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG

31
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ON 21 APRIL 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED ON THE SITE FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS

ACTIVATED FOR RECRUITMENT PURPOSES DURING THISTHI PERIOD THE UNIT HAD TWO

C47 AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE

143RD COMMUNICATIONSCOMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE

NAME OF THE UNIT WAS AGAIN CHANGED BECOMING THE 143RD MOBILE

COMMUNICATIONSCOMMUNICATION SQUADRON AND THE 143RD CCSQ RESPECTIVELY

CURRENTLY THE SEATTLE ANGSANG PROPERTY IS LEASED FROM KING COUNTY BY THE

UNITED STATESSTATE AIR FORCE WHICH IN TURN LICENSESLICENSE THE PROPERTY TO THE

WASHINGTON STATE MILITARY DEPARTMENT FOR ANG USE

33 SITE STRUCTURESSTRUCTURE

IN 1948 THE STATION CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN AIRCRAFT

PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE PROPERTY

CONTAINED 15 BUILDINGSBUILDING ALL OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN

1951 NEW PROPERTY LEASE DECREASED THE SIZE OF THE STATION FROM 17 ACRESACRE

TO 75 ACRES BUILDINGSBUILDING WERE CONSTRUCTED FOR HEADQUARTERSHEADQUARTER MESSMES HAIL

WAREHOUSESWAREHOUSE AND VEHICLE SERVICE REQUIREMENTS IN 1980 THE NGB APPROVED

CONGRESSFUNDED REPLACEMENT OF ALL BUILDINGS THE BUILDINGSBUILDING WERE

COMPLETED IN 1984 WITH THE EXCEPTION OF BUILDING 204 MOBILITY STORAGE

WHICH WAS COMPLETED IN 1988 AND THE NEW MOBILITY STORAGE BUILDING

WHICH WAS COMPLETED IN 1998

THE SEATTLE ANGSANG CURRENTLY CONSISTSCONSIST OF 75 ACRESACRE AND FIVE BUILDINGSBUILDING FIGURE

31 OTHER SITE FEATURESFEATURE INCLUDE MISCELLANEOUSMISCELLANEOU ABOVEGROUND STORAGE

TANKSTANK VAN ISLAND AND AN OILWATER SEPARATOR THE STATION USED TO HAVE

WASHRACK AND SEVERAL UNDERGROUND STORAGE TANKSTANK THE WASHRACK AND THE

UNDERGROUND STORAGE TANKSTANK ARE NO LONGER PRESENT AT THE SITE

34 SURROUNDING LAND USE

LAND USE ADJACENT TO THE SEATTLE ANGSANG AND SITESSITE OF POTENTIAL

ENVIRONMENTAL CONCERN ARE SHOWN ON FIGURE 32 ADJACENT PROPERTIESPROPERTIE TO

THE NORTH SOUTH AND EAST OF THE STATION ARE ZONED FOR GENERAL INDUSTRIAL

USE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND HAVE HISTORY OF

INDUSTRIAL USE THE PROPERTIESPROPERTIE DIRECTLY SOUTH AND EAST OF THE STATION ARE

OWNED BY THE BOEING COMPANY BOEING OR LEASED BY BOEING FROM KING

33
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COUNTY IMMEDIATELY NORTH OF THE STATION ARE SEVERAL TRUCKING COMPANIESCOMPANIE
AND WASHINGTON STATE MOTOR POOL AUTO MAINTENANCE FACILITY THE AREA

WEST OF THE STATION ACROSSACROS ELLISELLI AVENUE SOUTH CONSISTSCONSIST OF RESIDENTIAL

PROPERTIES THE SITESSITE OF POTENTIAL ENVIRONMENTAL CONCERN SHOWN OF FIGURE

32 ARE DISCUSSED FURTHER IN THE PHASE II RI REPORT ERM 1999A

35 PREVIOUSPREVIOU REMEDIAL ACTIONSACTION

THREE IRP INVESTIGATIONSINVESTIGATION HAVE BEEN CONDUCTED AT THE SEATTLE ANGSANG

PRELIMINARY ASSESSMENT PA WAS CONDUCTED BY THE ANG IN

DECEMBER 1993

PRELIMINARY ASSESSMENTSITE INSPECTION PASI WAS CONDUCTED BY

OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH IN 1994 OPTECH

1995

TWOPART RI WAS CONDUCTED BY ERM BETWEEN 1996 AND 1999

ERM 1998 1999A

IN ADDITION FEASIBILITY STUDY HAS BEEN COMPLETED ERM 1999B THE

OBJECTIVESOBJECTIVE AND SCOPE OF THE THREE IRP INVESTIGATIONSINVESTIGATION ARE SUMMARIZED

BELOW

331 PRELIMINARY ASSESSMENT

THE PA FOCUSED ON THE IDENTIFICATION AND EVALUATION OF HISTORIC AND

CURRENT USE HANDLING AND DISPOSAL PRACTICESPRACTICE OF HAZARDOUSHAZARDOU MATERIALSMATERIAL AND

HAZARDOUSHAZARDOU WASTE AT THE SEATTLE ANGS BASED ON THE RESULTSRESULT OF THE PA ONE

AREA OF CONCERN SUBSEQUENTLY DESIGNATED IRP SITE 1 BURIAL SITE WAS

IDENTIFIED AS BEING POTENTIALLY CONTAMINATED WITH HAZARDOUSHAZARDOU MATERIALSMATERIAL

ANDOR WASTE THUSTHU WARRANTING FURTHER IRP INVESTIGATION

352 PRELIMINARY ASSESSMENTSITE INSPECTION

OCUE OT TRE IJ WAS TO IDENTITY TKF SITESSITE AND TO CORTHRM TIE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED

WITH PAST HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL

PRACTICES FIELD ACTIVITIESACTIVITIE FOR THE PASI INCLUDED SCREENING AND

CONFIRMATION ACTIVITIES THE SCREENING ACTIVITIESACTIVITIE INCLUDED SOIL VAPOR

35
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SURVEY GROUNDPENETRATING RADAR SURVEY AND MAGNETOMETER SURVEY AT

THE IRP SITE CONFIRMATION ACTIVITIESACTIVITIE INCLUDED THE COLLECTION OF SOIL SAMPLESSAMPLE

FROM THREE SOIL BORINGSBORING AND ONE MONITORING WELL BORING AND THE

INSTALLATION AND SAMPLING OF THREE GROUNDWATER MONITORING WELLS

353 REMEDIAL INVESTIGATION

THE OBJECTIVE OF THE RI WAS TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION ASSOCIATED WITH THE IRP SITE THE RI WAS CONDUCTED IN TWO

PHASES FIELD ACTIVITIESACTIVITIE FOR THE PHASE RI INCLUDED SCREENING AND

CONFIRMATION ACTIVITIES THE SCREENING ACTIVITIESACTIVITIE INCLUDED ORGANIC VAPOR

SCREENING AND TPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBON SCREENING OF SOIL

SAMPLES CONFIRMATION ACTIVITIESACTIVITIE INCLUDED THE COLLECTION AND ANALYSISANALYSI OF 22

DIRECTPUSH GROUNDWATER SAMPLESSAMPLE 10 SURFACE SOIL SAMPLESSAMPLE TWO STORM

SEWER CATCH BASIN SAMPLESSAMPLE AND SUBSURFACE SOIL SAMPLESSAMPLE FROM 11 SOIL

BORINGS ADDITIONAL PHASE RI ACTIVITIESACTIVITIE INCLUDED THE INSTALLATION OF FIVE

GROUNDWATER MONITORING WELLSWELL QUARTERLY SAMPLING OF THE RI AND PASI
MONITORING WELLSWELL FOR YEAR AND AQUIFER SLUG TESTING TO ESTIMATE HYDRAULIC

CONDUCTIVITY

FIELD ACTIVITIESACTIVITIE FOR THE PHASE II RI INCLUDED SOIL VAPOR SAMPLING AT 40

LOCATIONSLOCATION ACROSSACROS THE SITE DIRECTPUSH SOIL AND GROUNDWATER SAMPLING AT 20

LOCATIONSLOCATION INSTALLATION OF FIVE GROUNDWATER MONITORING WELLSWELL AND QUARTERLY

GROUNDWATER MONITORING FOR YEAR

THE RI SAMPLING LOCATIONSLOCATION ARE SHOWN ON FIGURESFIGURE 33 THROUGH 36 THE RI

SAMPLING PROGRAM IS SUMMARIZED ON TABLESTABLE 31 AND 32 COMPLETE

ANALYTICAL TESTING RESULTSRESULT AND INTERPRETATION OF THE RI DATA ARE PRESENTED IN

THE PHASE AND II RI REPORTSREPORT ERM 1998 ERM 1999A

36 SOURCE NATURE AND EXTENT OF CONTAMINATION

NUMERIC PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED DURING THE RI FOR

USE IN IDENTIFYING CONTAMINANTSCONTAMINANT OF CONCERN COCSCOC IN SOIL AND

GROUNDWATER THE PSGSPSG WERE DERIVED FROM CHEMICALSPECIFIC STATE AND

FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTSREQUIREMENT ARARS
THE DERIVATION OF PSGSPSG AND THE SCREENING PROCESSPROCES USED TO IDENTIFY COCSCOC
ARE DESCRIBED IN THE PHASE II RI REPORT ERM 1999A

TWO CHLORINATED VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC TRICLOROETHENE TCE
AND TETRACHIOROETHENE PCE HAVE BEEN DETECTED IN GROUNDWATER AT

36
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FINAL
TABLE 31PHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CI

SITE MATRIX SANTPFTN METHOD

FIELDPARAMETERSPARAMETER TABPARANIETET USEPA METHOD

PRIMARYSAMPLESSAMPLE TRIPULANK

QAIIIP1ERINSATE FIELD FIELDBLANK BLANK

MATRIXTOTAL4

BACKGROUND

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL BORINGSBORING

SOIL HEADSPACESCREENMG USINGPIDFIELD TPH
SOILCLASSIFICATION

PP METALSMETAL

305060106020

10

SVOCSSVOC 35508270 10

TPFI WIPHHCIDRADIONUCLIDESRADIONUCLIDE SM7110AB 9031

10
10

GROUNDWATER
RI MWPASI MW

MONITORING WELLSWELL

PER ROUND

TEMPERATURE
PH

SPECIFICCONDUCTANCE
TURBIDITY

PP METALSMETAL

90460106020 7470

VOCSVOC 50308260

SVOCSSVOC 3550 8270

TPI1 WTPHLICIDRADIONUCLIDESRADIONUCLIDE SM71 0A 9039040

IRPSITE
NO1

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL BORINGSMW BORING MWC

SOIL HEADSPACESCREENING USINGPIDFIELD RIRI

SOILCLASSIFICATION

PP METALSMETAL 305060106020 7470

16 19

TPH WFPHIICID 16 19

VOCSVOC 50308260SVOCSSVOC 3550 8270 16RADIONUCLIDESRADIONUCLIDE SM7L10AB 903

9040 16

19
19

STORM SEWERCATCH BASINSEDIMENTSSEDIMENT
LOCATIONSLOCATION

GRAB SAMPLEC

HEADSPACESCREENING USINGPIDFIELD TFH

PP METALSMETAL 305060106020 7470

TMI WTPIIHCIDSVOCSSVOC VOCSVOC

1550R270

RADIONUCLIDESRADIONUCLIDE SM7110AB 9011



FINAL
TABLE 31PHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SITE MATRIX SAMPLINGMCTHOD

HELDPARAMETERSPARAMETER LABPARAMETERSPARAMETER USEPA METHOD

PTHNARY SAMPLESSAMPLE MATRIXTRIP RINSATE
AQC

FIELD

SAMPLESSAMPLE
HELD

IRISITE
NO

CONT

SURFACE SOIL

10 LOCATIONSLOCATION

SURFACE SAMPLING SOIL HEADSPACESCREENING USINGPIDFJELD TPH
SOIL

TPI1

PHHQD GDHO2 10

BLANK BLANK BLANK DUPLICATE MSMSD TOTAL
12RADIONUCLIDESRADIONUCLIDE SM7110AB 9031 10

GROUNDWATER
RI MWSPASI MWS

GEOPROBE
FIELD LAB

TEMPERATURE PH

SPECIFIC

SELECTED VOCSVOC

904080108020 22

12

TPH WTPIIHCID 22

25

MONITORING WELLSWELLPER ROUND

CONDUCTANCE TEMPERATURE
PH

SPECIFICCONDUCTANCE
TURBIDITY

25

PP METALSMETAL
VOCSVOC

601060207470
50308260

1

SVOCSSVOC 3550 8270

TPHRADIONUCLIDESRADIONUCLIDE WTPHHCIDSM 7110AB 9031

NOTESNOTE VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOCSSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDPP METALSMETAL PRIORITY POLLUTANT METALSMETALTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONQAQC QUALITY ASSURANCEQUALITY CONTROLMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYND PHOTOIONJZATION DETECTOR

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTIONMW MONITORING WELLBLANK SAMPLESSAMPLE NOT INCLUDED IN MATRIX TOTALSTATE OF WASHINGTON TPH ANALYSISANALYSI HYDROCARBON SCREENINGIDENTIFICA METHODSTATE OF WASHINGTON TPH ANALYSISANALYSI GASOLINEDIESELHEAV OIL QUANTTHCATION METHOD

CN

CF
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FINAL
TABLE 32

MATRIX SAMPLING METHOD

FIELDPARAMETERSPARAMETER LABORATORYPARAMETERSPARAMETER ANALYTICAL METHOD

PRIMARY SAMPLEANALYSESANALYSE

QASAMPLESQASAMPLE TOTALLABORATORYTRIPBLANK

RINSATE BLANK

FIELD
BLANK

FIELD

SOIL VAPOR STRATAPROBE 40LOCATIONSLOCATION NONE VOC5 USEPA 8021B 40

ANALYSESANALYSE
52

SOIL

STRATAPROBE 20LOCATIONSLOCATION ORGANIC VAPORSVAPOR

VOCSVOC USEPA 8260 20 27

TPH WTPHHCIDMW BORINGSBORINGLOCATIONSLOCATION ORGANIC VAPORSVAPOR VOCSVOC USEPA 8260

GROUNDWATER

STRATAPROBE 20LOCATIONSLOCATION NONE VOCSVOC USEPA 8021B 20 26

EXISTING MWSNEW MWSQUARTERLY FOR YEAR

SC TURBIDITY
PH TEMPERATUREDO REDOXPOTENTIAL

VOCSVOC USEPA 8260 52 81

CN

NOTESNOTEVOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONWTPHHCID WASHINGTON TPH HYDROCARBON IDENTIFICATION METHODQAQC QUALITY ASSURANCEQUALITY CONTROLDUP DUPLICATE SAMPLE

SC SPECIFIC CONDUCTANCEDO DISSOLVED OXYGEN CONTENTUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL

CJ

PHASE 11 REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON



FINAL

CONCENTRATIONSCONCENTRATION ABOVE PSGS PCE HAS BEEN DETECTED IN SELECT SAMPLESSAMPLE

COLLECTED FROM TWO BACKGROUND UPGRADIENT MONITORING WELLSWELL THE

MAJORITY OF THE DETECTIONSDETECTION HAVE BEEN ONLY SLIGHTLY ABOVE PSGSPSG DISSOLVED

TCE IN GROUNDWATER IS THE ONLY CONSISTENTLY DETECTED COC CONSIDERED TO

POSE POTENTIAL THREAT TO HUMAN HEALTH OR THE ENVIRONMENT SUMMARY
OF ORGANIC COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER MONITORING WELLSWELL IS

PROVIDED ON TABLE 33 THE LOCATIONSLOCATION OF THE MONITORING WELLSWELL ARE SHOWN ON

FIGURE 37 TABLE 34 PROVIDESPROVIDE SUMMARY OF MONITORING WELL CONSTRUCTION

DETAILS

TCE HAS BEEN DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE SOUTHERN

PORTION OF THE STATION THE SAMPLESSAMPLE WERE COLLECTED FROM BOTH DIRECTPUSH

IE GEOPROBESTRATAPROBE BORINGSBORING AND GROUNDWATER MONITORING WELLSWELL

INSTALLED DURING THE RI THE RI RESULTSRESULT FOR TCE IN GROUNDWATER ARE

DEPICTED ON FIGURE 38 TCE WAS DETECTED IN DIRECTPUSH SAMPLESSAMPLE GP2
GP4 GP5 GP36 GP37 AND GP38 AT CONCENTRATIONSCONCENTRATION RANGING FROM 10

TO 25 MICROGRAMSMICROGRAM PER LITER TGL TCE ALSO HAS BEEN DETECTED IN

GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL MW4 MW5
MW6 MW7 AND MW8 AT CONCENTRATIONSCONCENTRATION RANGING FROM 20 TO 83 J2GL

THE DIRECTPUSH GROUNDWATER SAMPLE RESULTSRESULT ARE CONSIDERED SCREENING

LEVEL DATA THE GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL ON

THE OTHER HAND PROVIDE DEFINITIVE DATA FOR GROUNDWATER CHARACTERIZATION

ONLY THREE GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL MW6
AND MW8 IN FEBRUARY AND MAY 1999 HAD TCE CONCENTRATIONSCONCENTRATION EXCEEDING

THE MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD CLEANUP LEVEL OF

50 PGL

AN ONSITE SOURCE AREA FOR THE TCE DETECTED IN GROUNDWATER HAS NOT BEEN

IDENTIFIED AT THE STATION OUT OF 27 SOIL SAMPLESSAMPLE ANALYZED FOR VOCSVOC DURING

THE RI ONLY ONE WAS FOUND TO CONTAIN TCE THE TCE CONCENTRATION

REPORTED IN THISTHI SAMPLE 017 MILLIGRAMSMILLIGRAM PER KILOGRAM WAS BELOW THE

MTCA METHOD CLEANUP LEVEL OF 05 MILLIGRAMSMILLIGRAM PER KILOGRAM

FURTHERMORE THISTHI SOIL SAMPLE WAS COLLECTED AT THE DEPTH OF THE WATER TABLE

IN THE BORING FOR MONITORING WELL MW3 AND THUSTHU MAY HAVE CONTAINED

TCEIMPACTED GROUNDWATER THAT BIASED THE ANALYTICAL RESULTS CHLORINATED

VOCSVOC WERE NOT DETECTED IN ANY OF THE OTHER RI SOIL SAMPLES AS DISCUSSED

IN THE PHASE RI REPORT ERM 1999A IT APPEARSAPPEAR THAT THE TCE DETECTED IN

GROUNDWATER AT THE SEATTLE ANGSANG MAY BE RELATED TO THE GROUNDWATER
CONTAMINATION AT THE BOEING FACILITY IMMEDIATELY SOUTH OF THE STATION

314
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FINAL

TABLE 33

ORGANIC COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER MONITORING WELLSWELL

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

11 0S42

LOCATION DATE ACETONE TOLUENE DICHIOROETHANE TNDDOROETHANE DICHIOROETHENE TRMTETHYLBENZENE TNCHLOROETHENE TETRACHIOROETHENE

91796 ND J2L 03 37 ND ILD 38

91796 DP ND ND 03 38 ND ND ND 38

11497 ND ND ND 24 ND ND ND 51

BSOO4FZ 41197 ND ND ND 33 ND ND ND 17

BACKGROUND WELL 71097 ND MD ND 18 ND ND ND ND
9298 ND NI MD ND ND ND ND 20

112598 ND NI ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51999 ND ND ND ND ND ND ND 68

91796 NT ND ND ND ND 02 NT ND

11597 ND ND ND ND ND ND ND ND

41197 ND ND ND ND ND ND ND ND

BSOO5PZ 71197 ND ND ND ND ND ND ND 47

9198 ND ND ND ND ND ND ND ND

112598 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

91796 ND ND ND ND ND 02 ND ND

11497 ND ND ND ND ND ND ND ND

41197 ND ND ND ND ND ND ND NI

BSOO6PZ 71197 ND MD ND ND ND ND ND ND

9298 ND ND ND ND ND ND ND ND

112498 ND ND ND ND MD ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

101896 ND ND ND ND ND ND ND ND

121796 ND ND ND ND ND ND ND ND

11497 ND 11 NT ND ND ND ND NI

MWI 41197 ND MD ND ND ND ND ND ND

BACKGROUND WELL 71197 ND MD ND ND ND ND ND ND

9198 MD ND ND ND ND ND ND

112598 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND 52

51999 ND ND ND ND ND ND ND ND

101896 ND MD ND ND ND ND ND ND

121796 ND ND ND ND ND ND ND ND

11597 ND ND ND ND ND ND ND ND

11597 DUP ND ND ND ND ND ND ND ND

MW2 41097 ND ND ND ND ND ND ND ND

71197 ND ND ND ND ND NI ND ND

9298 ND ND ND ND ND ND MD ND

112598 ND NI ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

101896 18 ND ND ND ND ND MD ND

101896 DUP 20 ND ND ND ND ND ND ND

121796 ND ND ND ND ND ND ND ND

121796 DUP ND ND ND ND ND ND ND ND

11597 ND ND ND ND ND ND ND ND
MW3 41197 ND ND ND ND ND ND ND ND

71197 ND ND ND ND ND ND ND ND

9298 ND ND ND ND ND ND ND ND

9298 DUP ND ND ND ND ND ND ND ND

112498 ND ND ND ND ND ND ND NT
112498 DUP ND ND ND ND ND ND ND NI

22599 ND ND ND ND ND ND ND ND
51899 ND ND ND ND ND ND ND ND

315
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11 1I1 CIS12 135
1OCATION DATE ACETONE TOLUENE DICHIOROETHATSE TRLCHIOROETHANE DICHIOROETHENE TRIMETHYLBENZENE TRICHLOROETHENE TEFRATHIAROETHENE

101896 11 ND ND ND ND ND 39 ND

121796 ND ND ND ND ND ND 27 ND

11497 ND ND ND ND ND ND 34 ND

41197 ND ND ND ND ND ND 32 ND

MW4 71197 ND ND NT ND ND ND 28 ND

9298 ND ND ND ND ND ND 20 ND

112498 ND ND ND ND ND ND 34 ND

22499 MD ND ND ND ND ND 26 ND

22499 DUP ND ND ND ND ND ND 26 ND

51899 ND ND ND ND ND ND 29 NI

1018 96 ND ND ND NI 56 NI ND ND

121796 ND ND ND ND 49 ND ND ND

11497 ND ND ND 27 ND ND ND

41197 ND ND ND ND 14 ND ND ND

41197 DUP NI ND ND ND 16 ND ND ND

MWSMW 71097 MD ND ND ND 35 ND 21 ND
71097 DUP ND ND ND ND 28 ND ND ND

9296 MD ND ND ND ND ND ND ND

112498 ND ND ND ND 32 ND ND ND

22599 ND ND ND ND 17 ND ND ND

51899 ND ND ND ND ND ND ND ND

9298 ND ND ND ND ND ND 30 ND

MW6 112498 ND ND ND ND ND MD 30 ND

22599 ND ND ND ND ND ND ND ND

51899 MD ND ND ND 10 ND 59 ND

9298 MD ND ND ND ND NI ND ND

MW7 112498 ND ND ND ND ND ND 38 ND

22599 ND ND ND ND ND ND ND ND

51899 ND ND ND ND ND ND ND ND

9298 MD ND ND ND ND ND 30 ND

112498 NI ND ND ND ND ND 33 ND

MWSMW 22499 ND ND ND ND 39 ND 83 ND

22499 DUP ND NI ND NT 42 ND 87 ND

51899 ND ND ND ND 45 ND 19 ND

51899 DUP NI ND ND NT 47 ND ND

9198 ND ND ND ND MD ND ND ND

MW9 112498 ND ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51899 ND ND NT 14 ND ND ND 18

9198 ND ND ND ND ND ND ND ND

MWID 112598 MD ND ND ND ND ND ND ND

22499 ND ND ND ND ND ND ND ND

51999 ND ND ND ND ND ND ND ND

RI
PRO1ECT SCREENING GOAL 800 40 800 200 70 0507 50 50

I

NOTESNOTE
I

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER
LITER TGL

ND NOT DETECTED ABOVE
LABORATORY

METHOD
REPORTING

LIMIT

ND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS QUALIFIED AS NOT DETECTED BASED ON DETECTION OF THE CONSTITUENT IN AN ASSOCIATED QUALITY CONTROL BLANK UNITED

STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

DUP DUPLICATE SAMPLE

RI REMEDIAL
INVESTIGATION

SHADED CELLBOLD TYPEFACE
INDICATESINDICATE VALUE EXCEEDING THE ASSOCIATED RI PROECT SCREENING GOAL

ORGANIC COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER MONITORING WELLSWELL

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

FINAL

TABLE 33

I

316
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STATION BOUNDARY

BUILDING

GROUNDWATER MONITORING WELL

FIGURE 37 LOCATIONSLOCATION

143RD CCSQ SEATTLE ANGSANG

SCD4P6O5T4I05T
SEATTLE WASHINGTON

ERI1

347

100

SCALE IN FEET

MONITORING WELL

TOPOGRAPHIC CONTOUR

UNE FT AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDIESEL LIST

OWS OILWATER
SEPARATOR
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FINAL
TABLE 34SUMMARY OF MONITORING WELL CONSTRUCTION DETAILSDETAIL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

IRPTOTTOFL INVESTIGATION DATECOTNPLETED

MEASURMG TOTAL DEPTHFTBGSFTBG DIAMETER WELIHEADCOMPLETION SCREERT SI

SIZE INCHESINCHE

AILA SEAL

SCREENED TOP OF SANDFILTER PACK

PASIWELL

71494 1466 205 2INCH PVC FLUSH 0010 5FEETBC 90190 70

PHASE RIWELL

1016 96 1492 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

PASI 71494 1439 205 2INCH PVC FLUSH 0010 5FEET BC 90190 70BSOO6PZ PASI 71494 1459 205 2INCH PVC FLUSH 0010 5FEETBC 90190 70MW2 PHASE RI 101696 1460 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

PHASE RI 101796 1188 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

PHASE RI 101796 1205 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

PHASE RI 101796 1394 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

PHASE II RI

82798 1162 205 2INCH PVC FLUSH 0010 2FEET BC 50200 40

PHASE II RI 82798 1217 205 2INCH PVC FLUSH 0010 2FEET BC 50200 40

PHASE II RI 82798 1190 205 2INCH PVC FLUSH 0010 2FEET BC 0 200PHASE II RI 82798 1430 205 2INCH PVC FLUSH 0010 2FEET BC 50 200 40PHASE II RI

827 98 1497 205 2INCH PVC FLUSH 0010 2FEET BC 50200 40

NOTESNOTE FTARNSL FEET ABOVE MEAN SEA

LEVELFTBGSFTBG FEET BELOW GROUND SURFACE

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTION

PVC POLYVINYL CHLORIDE

BC BENTONITE CHIPSCHIP

C
CNC

I
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FINAL

ICE HAS BEEN DETECTED IN NUMBER OF SHALLOW MONITORING WELLSWELL AT THE

BOEING SITE AT CONCENTRATIONSCONCENTRATION OF THE ORDER OF 10 TO 1000 PGL
BOEING 1998

320
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FINAL

SECTION 40

ENVIRONMENTAL SEITING

THISTHI SECTION DESCRIBESDESCRIBE THE ENVIRONMENTAL SETTING AT THE SEATTLE ANGSANG TO

ESTABLISH REFERENCE FOR THE WORK CONDUCTED UNDER THE IRP

41 CLIMATE

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS IN WINTER THE AVERAGE DAILY

TEMPERATURE RANGESRANGE FROM 37 TO 47 DEGREESDEGREE FAHRENHEIT WHILE IN

SUMMER THE AVERAGE DAILY TEMPERATURE RANGESRANGE FROM 55 TO 72 F THE

AVERAGE ANNUAL PRECIPITATION IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF SNOW

THE GREATEST PERCENTAGE OF RAINFALL OCCURSOCCUR IN THE WINTER MONTHSMONTH FROM

NOVEMBER TO JANUARY THE AVERAGE MONTHLY PRECIPITATION RANGESRANGE FROM

089 INCHESINCHE IN JULY TO 629 INCHESINCHE IN DECEMBER THE HEAVIEST 24HOUR

RAINFALL OF 374 INCHESINCHE WAS RECORDED ON 56 OCTOBER 1981 RAINFALL

INTENSITY BASED ON 2YEAR 24HOUR DURATION IS 20 INCHES FREEWATER

SURFACE EVAPORATION IN THE SEATTLE AREA IS APPROXIMATELY 25 INCHESINCHE PER

YEAR RESULTING IN NET PRECIPITATION OF 1384 INCHESINCHE PER YEAR THE

PREVAILING WIND IS FROM THE SOUTHWEST AND THE HIGHEST AVERAGE WIND

SPEED OF 98 MILESMILE PER HOUR OCCURSOCCUR DURING MARCH OPTECH 1995

42 TOPOGRAPHY

THE SEATTLE ANGSANG IS IN KING COUNTY IN THE PUGET SOUND LOWLANDSLOWLAND

PHYSIOGRAPHIC PROVINCE THE PUGET SOUND LOWLANDSLOWLAND IS NORTHSOUTH

TRENDING STRUCTURAL AND TOPOGRAPHIC DEPRESSION BORDERED ON THE WEST BY

THE OLYMPIC MOUNTAINSMOUNTAIN AND ON THE EAST BY THE CASCADE RANGE THE

LOWLANDSLOWLAND EXTEND NORTH FROM THE OREGONWASHINGTON STATE LINE TO THE

CANADIAN BORDER

THE TERRAIN AT THE STATION IS FLAT AND LEVEL WITH SURFACE ELEVATION OF

APPROXIMATELY 14 FEET ABOVE SEA LEVEL

41
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FINAL

43 GEOLOGY

GEOLOGIC MAP OF THE SEATTLE WASHINGTON AREA AND GENERALIZED

STRATIGRAPHIC
COLUMN FOR THE PUGET SOUND AREA ARE PRESENTED ON

FIGURESFIGURE 41 AND 42 RESPECTIVELY

THE SEATTLE ANGSANG IS SITUATED IN THE CENTRAL PORTION OF THE PUGET SOUND

LOWLANDSLOWLAND BROAD GLACIAL
DRIFT PLAIN THAT IS DISSECTED BY NETWORK OF

DEEP MARINE EMBAYMENTS THE SITE IS LOCATED WITHIN THE NORTHSOUTH

TRENDING DUWAMISH VALLEY ON THE DUWAMISH WATERWAY FLOODPLAIN

FORMER MARINE EMBAYMENT THAT HAS BEEN FILLED WITH SEDIMENT SINCE THE

END OF THE LAST GLACIATION REFERRED TO LOCALLY AS THE VASHON GLACIATION THE

DUWAMISH VALLEY IS BOUNDED ON THE EAST AND WEST BY UPLANDSUPLAND OF GLACIAL

DRIFT AND BEDROCK

GLACIAL SEDIMENT DEPOSITSDEPOSIT KNOWN COLLECTIVELY AS THE VASHON DRIFT

REPRESENT THE LAST MAJOR ADVANCE AND RETREAT OF GLACIAL ICE IN THE PUGET

SOUND AREA THESE DEPOSITSDEPOSIT COMMONLY OVERLIE SEQUENCE OF OLDER GLACIAL

AND NONGLACIAL SEDIMENTSSEDIMENT THROUGHOUT THE SITE VICINITY NEAR THE SITE AT

LEAST 75 FEET OF RECENT ALLUVIUM DEPOSITED BY THE DUWAMISH RIVER OVERLIESOVERLIE

THE VASHON DRIFT DEPOSITS

ALLUVIAL DEPOSITSDEPOSIT IN THE DUWAMISH VALLEY PRIMARILY RANGE FROM SILT

THROUGH SILTY
SAND TO FINE TO MEDIUM SAND THE ALLUVIAL DEPOSITSDEPOSIT EXHIBIT

GRADATION COMMON TO MEANDERING RIVERSRIVER WHICH TYPICALLY PRODUCE

INTERMITTENT LAYERING OF SILTSSILT AND SANDSSAND WITH OCCASIONAL LAYERSLAYER OF PEAT AND

OTHER ORGANIC MATERIAL DEPOSITED IN MARSH AREAS

IN THE 1910S1910 MUCH OF THE DUWAMISH VALLEY WAS RAISED WITH FILL TO

ACCOMMODATE DEVELOPMENT THE MEANDERING DUWAMISH RIVER WAS

CHANNELIZED TO ITS PRESENT POSITION DURING THISTHI TIME PRIOR TO EXTENSIVE

FILLING
AND REGRADING IN THE VICINITY OF THE SEATTLE ANGSANG BETWEEN 1917 AND

1919 MEANDER OF THE DUWAMISH RIVER EXISTED NEAR THE EASTERN SITE

BOUNDARY FILL MATERIALSMATERIAL IN THE FORMER CHANNEL BED CONSIST OF UP TO FEET

OF SILTY SAND TO FINE SAND AND UP TO 10 FEET OF COAL ASH CLINKERSCLINKER AND BRICK

FRAGMENTS SOILSSOIL BELOW THE COAL COMBUSTION RESIDUE CONSIST OF FINE SAND

WITH TRACE GRAVEL TO DEPTH OF AT LEAST 35 FEET BGS OPTECH 1995

THE SUBSURFACE DATA COLLECTED DURING THE PASI AND RI
DRILLING

ACTIVITIESACTIVITIE

INDICATE THAT THE NEARSURFACE GEOLOGY AT THE SEATTLE ANGSANG IS

PREDOMINANTLY COMPOSED OF TWO UNITS THE FIRST UNIT IS SILTY SAND FILL

42
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SUMASSUMA DRIFT

EVERSON
GLACIOMARINE DRIFT

VASHON TILL

ESPERANCE SAND

LAWTON CLAY

SEDIMENTSSEDIMENT OF THE SEDIMENTSSEDIMENT OF THE

NONGLACIAL NONGLACIAL

OLYMPIA INTERVAL OLYMPIA INTERVAL

POSSESSION DRIFT

WHIDBEY FORMATION

INTERGLACIAL

DOUBLE BLUFF

DRIFT

UPPER SALMON
SPRINGSSPRING GRAVEL

AND TILL

SILT PEAT AND ASH

LOWER SALMON
SPRINGSSPRING GRAVEL

AND TILL

PUGET LOWLAND
APPROXIMATE

AGE
THICKNESSTHICKNESEPOCH SOUTHERN OF SOUTHERN NORTHERN YEARSYEAR
UNITSUNIT FEET

RECENT ALLUVIUM

FINAL

75

FRASER

DRIFT
VASHON DRIFT NA

NA

NA

0F

10000

11000

13000

20 000

28000

42000

90000

100000

250000

1000000

2000000

NA

NA

130
PUYALLUP FORMATION

INTERGLACIAL

STUCK DRIFT NA

ALDERTON FORMATION
25

INTERGLACIAL

ORTING DRIFT 200

NA NOT AVAILABLE

GENERALIZED STRATIGRAPHIC
COLUMN FOR THE PUGET

FIGURE 421 SOUND LOWLANDSLOWLAND
143RD CCSQ SEATTLE ANGSANG

DPOI4IEO6I4LI SEATTLE WASHINGTON ERM

44
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FINAL

II

MATERIAL PRESENT TO DEPTH OF APPROXIMATELY FEET BGS THE FILL MATERIAL IS

CONSISTENT WITH THE DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO RAISE THE

DUWAMISH VALLEY FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST

PRIMARILY OF WELLSORTED FINEGRAINED SAND PRESENT FROM APPROXIMATELY

FEET BGS TO THE MAXIMUM DEPTH EXPLORED AT THE STATION DURING THE PASI
AND RI 215 FEET BGS FIGURE 43 SHOWSSHOW THE LOCATIONSLOCATION OF TWO GEOLOGIC

CROSSSECTIONSCROSSSECTION THROUGH THE STATION GENERATED FROM PASI AND PHASE RI

DATA THE CROSSCROS SECTIONSSECTION REFERENCED ON FIGURE 43 ARE SHOWN ON FIGURESFIGURE 44

AND 45

44 SOILSSOIL

THE UNITED STATESSTATE DEPARTMENT OF AGRICULTURE CLASSIFIED THE SOIL UNDERLYING

THE SEATTLE ANGSANG AS UNCLASSIFIED URBAN LAND URBAN LAND IS SOIL THAT HAS

BEEN MODIFIED BY THE DISTURBANCE OF THE NATURAL LAYERSLAYER WITH ADDITIONSADDITION OF

FILL MATERIAL SEVERAL FEET THICK TO ACCOMMODATE LARGE INDUSTRIAL AND

HOUSING INSTALLATIONS IN THE DUWAMISH VALLEY THE FILL RANGESRANGE FROM ABOUT

FEET TO MORE THAN 12 FEET THICK AND FROM GRAVELLY SANDY LOAM TO GRAVELLY

LOAM IN TEXTURE THE EROSION HAZARD IS SLIGHT TO MODERATE OPTECH 1995

TWO SOIL BORINGSBORING WERE DRILLED AT THE SEATTLE ANGSANG AND FIVE DUTCH CONE

PENETRORNETER SAMPLESSAMPLE WERE ANALYZED BY HART CROWSER AND ASSOCIATESASSOCIATE

INC DURING SOIL STUDIESSTUDIE CONDUCTED AT THE STATION IN 1974 AND 1982 SANDY

SILT TO SILTY SAND WAS THE MOST COMMON SEDIMENT WITHIN THE UPPERMOST

10 FEET OF UNCONSOLIDATED SEDIMENTS SAND WITH OCCASIONAL THIN SILTY

LAYERSLAYER WAS THE PREDOMINANT LITHOLOGY ENCOUNTERED FROM DEPTH OF

10 TO 50 FEET BGS OPTECH 1995

45 SURFACE WATER HYDROLOGY

THE SEATTLE ANGSANG IS LOCATED APPROXIMATELY 12 MILE FROM THE MAIN

CHANNEL OF THE DUWAMISH WATERWAY MAJOR SURFACE WATER DRAINAGE FOR

WESTERN WASHINGTON BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE

DUWAMISH RIVER WITHIN SEATTLE CITY LIMITSLIMIT WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS FORMED PORTION OF MEANDER NEAR NORTH

BOEING FIELD WAS NOT FILLED IN AND THISTHI BECAME THE PRESENTDAY SLIP NO
SEE FIGURE 11
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THE FEDERAL EMERGENCY MANAGEMENT AGENCY REPORTED THAT THE

DUWAMISH DRAINAGE BASIN COMPRISESCOMPRISE 450 SQUARE MILES THE DRAINAGE

BASIN INCLUDESINCLUDE THE DUWAMISH AND GREEN RIVERS APPROXIMATELY 35 MILESMILE

NORTHWEST OF THE STATION THE DUWANIISH WATERWAY DISCHARGESDISCHARGE INTO ELLIOT

BAY ON THE PUGET SOUND

THE DUWAMISH WATERWAY IS THE ONLY FRESH WATER BODY DOWNGRADIENT OF

THE STATION ACCORDING TO THE SEATTLE WATER DEPARTMENT THE DUWAMISH

WATERWAY IS NOT USED FOR DRINKING WATER OPTECH 1995 SURFACE WATER

RUNOFF AT THE SEATTLE ANGSANG FLOWSFLOW INTO SERIESSERIE OF CATCH BASINSBASIN THAT ARE TIED

INTO THE MUNICIPAL STORM SEWER FIGURE 46 ILLUSTRATESILLUSTRATE THE STORM DRAIN

SYSTEM AT THE STATION

46 HYDROGEOLOGY

THISTHI SECTION DESCRIBESDESCRIBE THE REGIONAL AND LOCAL HYDROGEOLOGY IN THE VICINITY

OF THE SEATTLE ANGSANG AND SUMMARIZESSUMMARIZE THE HYDROGEOLOGIC CONDITIONSCONDITION

ENCOUNTERED AT THE STATION DURING THE RI

461 REGIONAL HYDROGEOLOGY

GROUNDWATER IN THE DUWAMISH VALLEY OCCURSOCCUR IN TWO LITHOSTRATIGRAPHIC

UNITS SHALLOW GROUNDWATER IS PRESENT WITHIN RIVER ALLUVIUM UNIT THISTHI

UNIT UNDERLIESUNDERLIE THE SEATTLE ANGSANG AND IS DESCRIBED IN THE FOLLOWING SECTION

DEEPER GROUNDWATER REPORTEDLY EXISTSEXIST BENEATH THE RIVER ALLUVIUM UNIT IN

UNCONSOLIDATED GLACIAL DEPOSITSDEPOSIT LUZIER 1969 CHARACTERISTICSCHARACTERISTIC OF THISTHI

DEEPER AQUIFER ARE UNKNOWN GROUNDWATER PROBABLY FLOWSFLOW TOWARD THE

DUWAMISH RIVER AND THUSTHU TO ELLIOT BAY WITHIN THE DEEPER AQUIFER

OPTECH 1995

THE SEATTLE WATER DEPARTMENT HAS NO MUNICIPAL WELLSWELL WITHIN MILESMILE OF

THE STATION AND RECORDSRECORD OBTAINED FROM THE WDOE INDICATE THAT THERE ARE

NO PRIVATE DRINKING WATER WELLSWELL WITHIN 1MILE RADIUSRADIU OF THE STATION THE

SURROUNDING POPULATION OBTAINSOBTAIN DRINKING WATER FROM MUNICIPAL WATER

SOURCE OPTECH 1995

THE ENVIRONMENTAL DATABASE REPORT PREPARED AS PART OF THE PHASE RI FS

WORK PLAN ERM 1996 PRESENTSPRESENT DATA REGARDING WATER SUPPLY WELLSWELL IN THE

UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA DATABASE AND

49
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WELLSWELL INCLUDED IN THE UNITED STATESSTATE GEOLOGICAL SURVEY DATABASE THE WELLSWELL

IDENTIFIED IN THE ENVIRONMENTAL DATABASE REPORT ARE GREATER THAN MILE

FROM THE SEATTLE ANGS

THE PASI REPORT IDENTIFIED WELLSWELL WITHIN 4MILE RADIUSRADIU OF THE SEATTLE

ANGS THE WELLSWELL WERE IDENTIFIED BASED ON REVIEW OF STATE RECORDS

CONSTRUCTION DETAILSDETAIL USE AND OWNERSHIP INFORMATION FOR THE WELLSWELL

IDENTIFIED DURING THE PASI ARE SUMMARIZED IN OPTECH 1995

462 LOCAL HYDROGEOLOGY

UNCONFINED GROUNDWATER GENERALLY OCCURSOCCUR WITHIN THE UPPER PART OF THE

RECENT RIVER ALLUVIUM AT DEPTHSDEPTH OF TO 11 FEET BGS IN THE VICINITY OF THE

SEATTLE ANGS PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION IN THE AREA HAVE FOUND THAT

GROUNDWATER ELEVATIONSELEVATION ARE INFLUENCED BY SEASONAL PRECIPITATION AND IF

CLOSE ENOUGH TO THE DUWAMISH WATERWAY BY TIDAL FLUCTUATIONS

GROUNDWATER FLOW IN THE VICINITY OF THE STATION IS GENERALLY TOWARD THE

WEST SOUTHWEST AND SOUTH TOWARD THE DUWAMISH WATERWAY AT

GRADIENT OF APPROXIMATELY 0002 FEET PER FOOT OPTECH 1995

HYDROGEOLOGIC DATA COLLECTED DURING THE RI INDICATE THAT UNCONFINED

GROUNDWATER EXISTSEXIST AT DEPTHSDEPTH OF TO 10 FEET BGS AT THE SEATTLE ANGS
REPRESENTATIVE POTENTIOMETRIC SURFACE MAPSMAP ARE SHOWN ON FIGURESFIGURE 47 48
AND 49 THE GROUNDWATER FLOW DIRECTION ACROSSACROS THE STATION AS INFERRED

FROM THE POTENTIOMETRIC SURFACE MAPSMAP IS TOWARD THE SOUTH AS SHOWN ON

FIGURESFIGURE 47 AND 48 GROUNDWATER AT THE STATION RESPONDSRESPOND QUICKLY TO

SEASONAL PRECIPITATION DURING THE WET SEASON GROUNDWATER ELEVATIONSELEVATION

INCREASED APPROXIMATELY FEET BETWEEN OCTOBER 1996 AND JANUARY 1997

SLUG TESTSTEST WERE PERFORMED ON MONITORING WELL MW3 DURING THE PHASE

RI HYDRAULIC CONDUCTIVITY ESTIMATESESTIMATE RANGING FROM 125X104 TO 609X104

FEET PER SECOND WERE CALCULATED FOR MONITORING WELL MW3 THESE RESULTSRESULT

ARE CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY AT THE SITE

411
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SECTION 50

PERMITSPERMIT

NO FEDERAL STATE OR LOCAL PERMITSPERMIT OR NOTICESNOTICE ARE REQUIRED FOR THE PLANNED

GROUNDWATER MONITORING ACTIVITIESACTIVITIE DESCRIBED IN THISTHI WORK PLAN FIELD

WORK WILL BE SCHEDULED AND COORDINATED WITH THE ANG PROJECT MANAGER

THE LOCAL ANG ENVIRONMENTAL COORDINATOR AND SEATTLE ANGSANG PERSONNEL

51
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SECTION 60

INVESTIGATIVE APPROACH

THISTHI SECTION DESCRIBESDESCRIBE THE INVESTIGATIVE APPROACH FOR THE 19992000

GROUNDWATER MONITORING PROGRAM AT THE SEATTLE ANGS

61 GROUNDWATER MONITORING PROGRAM OBJECTIVE

GROUNDWATER MONITORING WILL BE CONDUCTED AT THE SEATTLE ANGSANG TO

SUPPLEMENT THE RESULTSRESULT OF THE RI PHASESPHASE WITH ADDITIONAL DATA NEEDED TO

EVALUATE REMEDIAL OPTIONSOPTION FOR GROUNDWATER CONTAMINATION

62 GENERAL APPROACH

THE 19992000 GROUNDWATER MONITORING PROGRAM WILL CONSIST OF QUARTERLY

GROUNDWATER MONITORING FOR YEAR AND ANALYTICAL TESTING OF GROUNDWATER

SAMPLES GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM THE 13 EXISTING

MONITORING WELLSWELL AT THE SEATTLE ANGSANG FIGURE 37

THE GROUNDWATER SAMPLESSAMPLE WILL BE ANALYZED FOR VOCS THE ANALYTICAL

RESULTSRESULT FROM THE QUARTERLY MONITORING WILL BE EVALUATED FOR COMPLIANCE

WITH ARARSARAR IN ACCORDANCE WITH MTCA REGULATIONSREGULATION WDOE 1996 AND

RELATED GUIDANCE

63 MONITORING PROGRAM ACTIVITIESACTIVITIE

THISTHI SECTION DESCRIBESDESCRIBE THE SPECIFIC ACTIVITIESACTIVITIE TO BE PERFORMED DURING THE

19992000 GROUNDWATER MONITORING PROGRAM

631 GROUNDWATER SAMPLING

EACH OF THE 13 GROUNDWATER MONITORING WELLSWELL AT THE SEATTLE ANGSANG
MWI THROUGH MWJO BSOO4PZ BSOO5PZ AND BSOO6PZ WILL BE

61
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SAMPLED DURING THE QUARTERLY SAMPLING EVENTS PRIOR TO SAMPLE COLLECTION

DEPTH TO GROUNDWATER IN THE MONITORING WELLSWELL WILL BE MEASURED THE

WATER LEVEL DATA WILL BE USED TO PREPARE POTENTIOMETRIC SURFACE MAPSMAP AND

TO ESTIMATE GROUNDWATER GRADIENT AND FLOW DIRECTION AFTER WATER LEVELSLEVEL

ARE MEASURED THE WELLSWELL WILL BE PURGED AND GROUNDWATER SAMPLESSAMPLE

COLLECTED USING THE LOWFLOW METHODSMETHOD DISCUSSED IN SECTION 811

632 ANALYTICAL METHODSMETHOD

THE GROUNDWATER SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC BY USEPA METHOD

8260 THE 19992000 GROUNDWATER SAMPLING PROGRAM IS SUMMARIZED ON

TABLE 61 DETAILSDETAIL REGARDING QUANTITATION LIMITSLIMIT AND QAQC FOR

LABORATORY ANALYSESANALYSE ARE DISCUSSED IN THE QAPP APPENDIX B ANALYTICAL

DATA GENERATED DURING THE PROJECT WILL BE VALIDATED BY QUALIFIED CHEMIST

IN ACCORDANCE WITH USEPA CONTRACT LABORATORY PROGRAM GUIDELINES

64 DEVIATIONSDEVIATION FROM THE WORK PLAN

SIGNIFICANT DEVIATIONSDEVIATION FROM THE ACTIVITIESACTIVITIE PROCEDURESPROCEDURE OR ANALYSESANALYSE

PERFORMED PURSUANT TO THISTHI WORK PLAN WILL BE DISCUSSED AND APPROVED IN

ADVANCE WITH THE ANG PROJECT MANAGER DESCRIPTIONSDESCRIPTION OF SUCH DEVIATIONSDEVIATION

WILL BE INCLUDED IN THE QUARTERLY MONITORING REPORTSREPORT TO BE PREPARED

FOLLOWING EACH SAMPLING EVENT SEE SECTION 110
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KCSIIP4 41551



C
CNCN

U
FINAL

TABLE 6119992000 GROUNDWATER SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
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SC SPECIFIC CONDUCTANCEDO DISSOLVED OXYGEN CONTENTUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL
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SECTION 70

FIELD INVESTIGATION PROCEDURESPROCEDURE

THISTHI SECTION SUMMARIZESSUMMARIZE FIELD INVESTIGATION PROCEDURESPROCEDURE TO BE FOLLOWED

DURING THE 19992000 GROUNDWATER MONITORING PROGRAM

71 WATER LEVEL DATA COLLECTION

PRIOR TO THE START OF SAMPLING ACTIVITIESACTIVITIE DURING EACH QUARTERLY EVENT

GROUNDWATER LEVELSLEVEL IN THE MONITORING WELLSWELL WILL BE MEASURED FROM

MARKED REFERENCE POINT AT THE TOP OF EACH WELL CASING USING AN ELECTRONIC

WATER LEVEL INDICATOR WATER LEVELSLEVEL WILL BE RECORDED TO THE NEAREST

001 FOOT GROUNDWATER ELEVATIONSELEVATION WILL BE COMPUTED BY SUBTRACTING THE

MEASURED DEPTH TO WATER AT EACH LOCATION FROM THE ELEVATION OF THE

CORRESPONDING MEASURING POINT POTENTIOMETRIC SURFACE MAPSMAP FOR THE

STATION WILL BE PREPARED BASED ON THE COMPUTED GROUNDWATER ELEVATIONSELEVATION

AND WILL BE INCLUDED IN THE QUARTERLY MONITORING REPORTS

72 GROUNDWATER SAMPLING

AFTER WATER LEVELSLEVEL IN THE MONITORING WELLSWELL ARE MEASURED AS DESCRIBED IN

SECTION 71 THE WELLSWELL WILL BE PURGED USING SUBMERSIBLE PUMP AND THE

LOWFLOW PURGING METHOD DESCRIBED IN SECTION 811 GROUNDWATER

SAMPLESSAMPLE WILL BE COLLECTED USING THE SUBMERSIBLE PUMP THE SAMPLESSAMPLE WILL

BE SUBMITTED TO STATECERTIFIED LABORATORY FOR ANALYSISANALYSI OF VOCSVOC BY

USEPA METHOD 8260

71
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SECTION 80

SAMPLE COLLECTION PROCEDURESPROCEDURE

THISTHI SECTION DESCRIBESDESCRIBE SAMPLE COLLECTION PROCEDURES GROUNDWATER

SAMPLING ACTIVITIESACTIVITIE WILL CONFORM TO ANG SITE INVESTIGATION PROTOCOLS

ADDITIONAL DETAILSDETAIL REGARDING SAMPLE IDENTIFICATION AND CONTROL DATA

RECORDING AND CHAINOFCUSTODY DOCUMENTATION ARE PROVIDED IN THE SITE

SPECIFIC QAPP APPENDIX B

81 GROUNDWATER SAMPLE COLLECTION PROCEDURESPROCEDURE

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED USING LOWFLOW PURGING AND

SAMPLING METHODS REUSABLE MONITORING AND SAMPLING EQUIPMENT WILL BE

DECONTAMINATED PRIOR TO USE AT EACH WELL USING THE PROCEDURESPROCEDURE OUTLINED IN

SECTION 90 WATER LEVELSLEVEL IN THE WELLSWELL WILL BE MEASURED BEFORE ANY SAMPLESSAMPLE

ARE COLLECTED SUBMERSIBLE PUMP WILL BE USED TO PURGE THE WELLSWELL

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED DIRECTLY FROM THE PUMP DISCHARGE

SAMPLE CONTAINERSCONTAINER FOR VOC ANALYSESANALYSE WILL CONSIST OF 40MILLILITER VOLATILE

ORGANICSORGANIC ANALYSISANALYSI VOA VIALSVIAL WITH TEFLONLINED SEPTUM LIDSLID PRESERVED

WITH HYDROCHLORIC ACID

811 LOWFLOW WELL PURGING

LOWFLOW PURGING AND SAMPLING METHODSMETHOD WILL BE USED TO OBTAIN

REPRESENTATIVE GROUNDWATER SAMPLESSAMPLE WHILE MINIMIZING THE AMOUNT OF

PURGE WATER GENERATED THE LOWFLOW PURGING AND SAMPLING PROCEDURESPROCEDURE

OUTLINED BELOW SUPERSEDE THE PROCEDURESPROCEDURE DESCRIBED IN THE QAPP LOW
FLOW WELL PURGING PROCEDURESPROCEDURE TO BE USED AS MODIFIED FROM PULSPUL AND

BARCELONA AND APPLICABLE ANG PROTOCOLSPROTOCOL ARE AS FOLLOWSFOLLOW

1 FRESH PIECE OF DISPOSABLE POLYETHYLENE OR EQUIVALENT TUBING WILL BE

ATTACHED TO THE OUTLET OF THE DECONTAMINATED PUMP PRIOR TO WELL

PURGING THE PUMP WILL BE SLOWLY LOWERED INTO THE WELL TO MINIMIZE

THE MIXING OF CASING WATER AND THE SUSPENSION OF ANY SILT AT THE BOTTOM

OF THE WELL THE PUMP WILL BE PLACED NEAR THE MIDDLE OR SLIGHTLY ABOVE

THE MIDDLE OF THE SCREENED INTERVAL THE PUMPING RATE WILL BE ADJUSTED
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TO APPROXIMATELY 100 TO 500 MILLILITERSMILLILITER PER MINUTE THE GOAL IS TO

MINIMIZE DRAWDOWN IN THE WELL IDEALLY LESSLES THAN 10 CENTIMETERSCENTIMETER

DRAWDOWN

TO MINIMIZE DELAYSDELAY IN FIELD PARAMETER STABILIZATION AND POTENTIAL BIASBIA

IN
ANALYTICAL TESTING RESULTSRESULT VENTSVENT OR OTHER POTENTIAL SOURCESSOURCE OF AIR

BUBBLESBUBBLE IN THE PUMP DISCHARGE TUBING OR INLINE FLOW CELL WILL BE

IDENTIFIED AND SEALED OFF OR OTHERWISE ISOLATED PRIOR TO PURGING OR AS

SOON AS POSSIBLE AFTER PURGING BEGINS

2 PURGE WATER TEMPERATURE PH SPECIFIC CONDUCTANCE DISSOLVED OXYGEN
OXIDATIONREDUCTION REDOX POTENTIAL AND TURBIDITY WILL BE MONITORED

USING AN INLINE FLOW CELL AT MINIMUM READINGSREADING WILL BE TAKEN AND

RECORDED EVERY TO MINUTES

3 PURGING WILL BE SUSPENDED WHEN THE FOLLOWING PARAMETERSPARAMETER HAVE

STABILIZED FOR THREE SUCCESSIVE READINGSREADING OR WHEN AT LEAST ONE WELL

CASING VOLUME HAS BEEN PURGED

TEMPERATURE DEGREE CELSIUSCELSIU

PH 01 UNITSUNIT

SPECIFIC CONDUCTANCE 10 PERCENT AND

DISSOLVED OXYGEN OR TURBIDITY 10 PERCENT

4 AFTER WELLPURGING CRITERIA ARE SATISFIED THE INLINE FLOW CELL WILL BE

DISCONNECTED AND GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED IN THE

40MILLIMETER VOA VIALS

5 THE PUMP WILL BE REMOVED FROM THE WELL DISPOSABLE TUBING WILL BE

DISCARDED AND THE PUMP WILL BE DECONTAMINATED AS DESCRIBED IN

SECTION 90

812 SAMPLING OF LOWYIELD WELLSWELL

WHEN PURGING AND SAMPLING WELLSWELL WITH
RELATIVELY LOW YIELD RATESRATE IF

CONTINUOUSCONTINUOU FLOW IS NOT SUSTAINABLE DURING WELL PURGING THE PUMP WILL BE

TURNED OFF AND THE WELL WILL BE ALLOWED TO RECOVER FOR PERIOD NOT LONGER

THAN 24 HOURS AFTER THE WATER LEVEL IN THE WELL HAS RECOVERED THE

REQUIRED SAMPLESSAMPLE WILL BE COLLECTED WITH THE PUMP PLACED NEAR THE MIDDLE

OF THE SCREENED INTERVAL
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82 FIELD QUALITY ASSURANCEQUALITY CONTROL SAMPLESSAMPLE

DURING EACH QUARTERLY SAMPLING EVENT APPROXIMATELY ONE FIELD DUPLICATE

SAMPLE ONE EQUIPMENT RINSATE BLANK TWO FIELD BLANKSBLANK AND TWO TRIP

BLANKSBLANK WILL BE SUBMITTED TO THE ANALYTICAL LABORATORY TO PROVIDE MEANSMEAN OF

ASSESSING THE DATA QUALITY RESULTING FROM THE FIELD SAMPLING PROGRAM

TABLE 61 FIELD DUPLICATE SAMPLESSAMPLE WILL BE ANALYZED TO ASSESSASSES THE

REPRODUCIBILITY OF
ANALYTICAL

RESULTSRESULT FOR INDIVIDUAL SAMPLES RINSATE FIELD

AND TRIP BLANKSBLANK WILL BE ANALYZED TO CHECK FOR POTENTIAL CONTAMINATION

ASSOCIATED WITH SAMPLING PROCEDURESPROCEDURE AMBIENT CONDITIONSCONDITION AT THE SITE

ANDOR SAMPLE PACKAGING AND TRANSPORTATION METHODS ADDITIONAL

INFORMATION REGARDING FIELD QAQC PROCEDURESPROCEDURE IS PROVIDED IN THE QAPP
APPENDIX B
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SECTION 90

EQUIPMENT DECONTAMINATION
PRO CEDURESCEDURE

REUSABLE SAMPLING EQUIPMENT WILL BE DECONTAMINATED PRIOR TO USE AT EACH

MONITORING WELL THE SAMPLING EQUIPMENT WILL BE WASHED WITH AN

AQUEOUSAQUEOU SOLUTION OF LABORATORYGRADE DETERGENT EG ALCONOX FOLLOWED

BY RINSE WITH AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM TYPE
II REAGENTGRADE WATER OR DEIONOZED WATER SPRAY RINSE WITH

ISOPROPANOL AND FINAL RINSE WITH ASTM TYPE II WATER OR DEIONIZED

WATER DECONTAMINATED EQUIPMENT WILL BE WRAPPED IN ALUMINUM FOIL

SHINY SIDE OUTWARD OR OTHERWISE STORED OR POSITIONED TO PRECLUDE

INADVERTENT CONTAMINATION PRIOR TO REUSE

THE SUBMERSIBLE PUMP WILL BE DECONTAMINATED BY PUMPING THE DETERGENT

SOLUTION THROUGH THE PUMP FOR SEVERAL MINUTESMINUTE FOLLOWED BY ASTM TYPE
II WATER OR DEIONIZED WATER EQUIPMENT THAT DOESDOE NOT COME INTO DIRECT

CONTACT WITH WATER SAMPLESSAMPLE IE FIELD PARAMETER MEASUREMENT PROBESPROBE
WILL BE DECONTAMINATED BY RINSING WITH ASTM TYPE II WATER OR DEIONIZED

WATER
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SECTION 100

INVESTIGATIONDERIVE WASTE
MANAGEMENT

PURGE WATER AND DECONTAMINATION WATER GENERATED DURING SAMPLING
ACTIVITIESACTIVITIE WILL BE CONTAINED IN 55GALLON DRUMS EACH IDW DRUM WILL BE

MARKED WITH DESCRIPTION OF THE CONTENTSCONTENT AND THE ACCUMULATION DATE THE

PURGE WATER AND DECONTAMINATION WATER WILL BE DESIGNATED AS DANGEROUSDANGEROU
WASTE OR NONDANGEROUSNONDANGEROU WASTE IN ACCORDANCE WITH WASHINGTON STATE

DANGEROUSDANGEROU WASTE REGULATIONSREGULATION WASHINGTON ADMINISTRATIVE CODE

CHAPTER 173303 THE WASTE DESIGNATION WILL BE BASED ON THE ANALYTICAL

RESULTSRESULT FOR GROUNDWATER SAMPLES

THE SEATTLE ANGSANG IS RESPONSIBLE FOR DISPOSAL OF IDW ERM WILL

CHARACTERIZE AND LABEL WASTESWASTE AND RECOMMEND APPLICABLE AND APPROPRIATE

DISPOSAL OR TREATMENT METHODS WHERE THESE WASTESWASTE ARE DETERMINED TO BE

DANGEROUSDANGEROU WASTESWASTE PER WAC 173303 ERM WILL PREPARE MANIFESTSMANIFEST AS

NECESSARY PURGE WATER AND DECONTAMINATION WATER DETERMINED NOT TO BE

DANGEROUSDANGEROU WASTE PER WAC 173303 WILL EITHER BE DISCHARGED TO THE

SANITARY SEWER AFTER OBTAINING APPROVAL FROM THE LOCAL PUBLICLY OWNED

TREATMENT WORKSWORK IF NECESSARY OR REMOVED FOR OFFSITE DISPOSAL BY

LICENSED CONTRACTOR
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SECTION 110

PROJECT SCHEDULE AND DELIVERABLESDELIVERABLE

THE SCHEDULE FOR THE SEATTLE ANGSANG 19992000 GROUNDWATER MONITORING

PROGRAM IS SHOWN ON FIGURE 111 QUARTERLY GROUNDWATER SAMPLING

EVENTSEVENT WILL BE CONDUCTED IN AUGUST AND NOVEMBER 1999 AND IN FEBRUARY

AND MAY 2000 DRAFT QUARTERLY MONITORING REPORT WILL BE SUBMITTED

FOLLOWING EACH SAMPLING EVENT FOUR REPORTSREPORT TOTAL THE FORMAT OF THE

QUARTERLY MONITORING REPORTSREPORT WILL FOLLOW THE ANGSANG SUGGESTED OUTLINE FOR

GROUNDWATER MONITORING TECHNICAL MEMORANDA AS PRESENTED BELOW

EXECUTIVE SUMMARY

10 INTRODUCTION BACKGROUND

20 FIELD ACTIVITIESACTIVITIE

21 GROUNDWATER SAMPLING PROCEDURESPROCEDURE

22 SAMPLE COLLECTION PROCEDURESPROCEDURE

23 GROUNDWATER SAMPLE ANALYSESANALYSE

24 INVESTIGATIONDERIVE WASTE MANAGEMENT

30 RESULTSRESULT
31 GROUNDWATER LEVEL DATA RESULTSRESULT

32 FIELD PARAMETER RESULTSRESULT

33 ANALYTICAL RESULTSRESULT

40 CONCLUSIONSCONCLUSION

50 REFERENCESREFERENCE

APPENDIX WATER LEVEL DATA
APPENDIX LABORATORY DATA SUMMARY SHEETSSHEET
APPENDIX QUALITY CONTROLDATA VALIDATION

REPORT

APPENDIX CHAINOFCUSTODY FORMSFORM
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FIGURE 111SEATTLE ANGSANG 19992000 GROUNDWATER MONITORING PROGRAM SCHEDULE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SEATTLE ANGSANG GROUNDWATER MONITORING 19992000

LDLASKNAINE DURATION STILL FINISH

1999 2000JANFEBJMARJAPRJMAYJU JAUGISOPOCLUNFJUIJAUGLEPIOCTINWORK PLAN PREPARATION 55D

TASK IA PREPARE DRAFT GROUNDWATER MONITORING WORK PLAN 30D

FRI 4L479 THU 9Z9

FRI 61899 THU 72999

APJG REVIEW DRAFT GROUNDWATER MONITORING WORK PLAN 15D FRI 73099 THU 81999

TASK LB PREPARE FINAL GONNDWALER MONITORING WORK PLAN LOD FRI 82099 THU 9299LSTQUARTERLYSAMPLING ICOD TUE8249 MONL10TT0

TASKICI 1STQTRGWSAMPLINGAN 45D TAE82499 MONLO2599

TASK ID PREPARE DRAFT 1ST QTR GW

MONITORING REPORT 20D TUE 102699 MON 112299

ANC REVIEW DRAFT LOT QIR CW MOTUTORING REPORT 204 TUE 112399 MON 322099

TASK 1E1 PREPARE FINAL ISTQTR GW MONITORING REPORT 15D TUE 122199 MON 11000

10 2ND QAAZTERLY SAMPLING EVANT LOOD TA 122399 FRI 47ITO

11

TASK1C22NDQGWSAMPL 454 TUELL2399 MONL2400 1

12

TASK 112 PREPARE DRAFT 2ND QIR GW

MONITORING REPORT 204 TUE 12500 FRI 21800

13 ANG REVIEW DRAFT 2ND QIS GW MONITORING REPORT 20D MON 22100 FRI

31700

10 TASK IEZ PREPARE FINAL 2ND QTR CW MONITORING REPORT 154 MON 32000 FRI 4700

15 3RD QUARTERLY SAMPLING EVENT LOOD

16

TASK 1C 3RD QTR GW SAMPLING ANALYSTSANALYST FT

VALIDATION 414

TUE 22200
TUE 22200

MON 71000
MON 42400 J

17 TASKLD3PREPAREDRAFT 204 TSIE42500 MON522C0

18 ANG REVIEWDRAFT 3RD QTR GW MONITORING REPORT 204 TUE 52300 MON 611900

19 TASKLE3 PREPAREFINAL3RDQTRG 15D TUE620OTL MORI71000

20 4TH QUARTERLY SAMPLING EVENT ITIOD

21 TASK 1C4 4TH QTR GW SAMPLING ANALYSISANALYSI FT

VALIDATION 454

TUE 52300
TOE 52300

FRI 10600
MON 72400

22

TASK 114 PREPARE DRAFT 4TH QIR GW MONITORING REPORT 204 TUE 72500 FN 81800

21 ANG REVIEW DRAFT 4TH QTRGW MONITORING REPORT 20D MON 82100 FRI 91500

24

TASK 1E4 PREPARE FINAL 4TH QTR GW MONITORING REPORT LID MON 91800 FRI 10600

PROJESR SEATTLE ANGSANG 1999 2X GROUNDWATER MONITONNG 5HLAIL SONIMARY TASK

DALE MON 2699

FIGA 111 MPF
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SECTION 120

REFERENCESREFERENCE

THE BOEING COMPANY BOEING 1998 INVESTIGATION SUMMARY AND

ANALYTICAL DATA TABLESTABLE FOR AREA 3360 NORTH BOEING FIELD REPORT

EXCERPTSEXCERPT RECEIVED FROM BOEING ON 28 DECEMBER 1998

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM 1996 INSTALLATION

RESTORATION PROGRAM IRP FINAL REMEDIAL INVESTIGATIONFEASIB STUDY

WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL

GUARD STATION JULY 1996

1998 INSTALLATION RESTORATION PROGRAM IRP FINAL PHASE

REMEDIAL INVESTIGATION REPORT 43RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON

SEATTLE AIR NATIONAL GUARD STATION MAY 1998

1999A INSTALLATION RESTORATION PROGRAM FINAL PHASE II

REMEDIAL INVESTIGATION REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON

SEATTLE AIR NATIONAL GUARD STATION AUGUST 1999

1999B INSTALLATION RESTORATION PROGRAM FINAL PHASE II

FEASIBILITY STUDY REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE

AIR NATIONAL GUARD STATION AUGUST 1999

LUZIER JE 1969 GEOLOGY AND GROUNDWATER RESOURCESRESOURCE OF NORTHWESTERN KING

COUNTY WASHINGTON DEPARTMENT OF CONSERVATION DIVISION OF WATER

RESOURCES

OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH 1995 INSTALLATION

RESTORATION PROGRAM PRELIMINARY ASSESSMENTSITE INSPECTION REPORT 43RD

COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR NATIONAL GUARD STATION

PULSPUL ROBERT WAND MICHAEL J BARCELONA 1996 LOWFLOW MINIMAL

DRAWDOWN GROUNDWATER SAMPLING PROCEDURES UNITED STATESSTATE

ENVIRONMENTAL PROTECTION AGENCY USEPA OFFICE OF RESEARCH AND

DEVELOPMENT GROUND WATER ISSUE APRIL 1996
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WASHINGTON STATE DEPARTMENT OF ECOLOGY WDOE 1996 THE MODEL

TOXICSTOXIC CONTROL ACT CLEANUP REGULATION CHAPTER 173340 WAC
PUBLICATION NO 9406 AMENDED JANUARY 1996

I

122

KCSIIP4 41563



FINAL

APPENDIX

SITE SAFETY AND HEALTH PLAN

KCSIIP4 41564



I
FINAL

APPENDIX

SITE SAFETY AND HEALTH PLAN

EMERGENCY REFERENCESREFERENCE

KEY TELEPHONE NUMBERSNUMBER

AMBULANCE 911

POLICE 911

FIRE 911

HOSPITAL 911

NATIONAL RESPONSE CENTER 18004248802

POISON CONTROL CENTER 18006829211

TOXLINE 13014961131

CHEMTREC 18004249300

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT
ERM WALNUT CREEK OFFICE 1929460455

ERM BELLE VUE OFFICE 14254628591

BASE SAFETY MANAGER 12067645608

SMS DAN BREWER

NEAREST HOSPITAL

HARBORVIEW MEDICAL CENTER 12062233074

325 NINTH AVENUE

SEATTLE WASHINGTON

AI
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DIRECTIONSDIRECTION TO HOSPITAL SEE FIGURE AI

EXIT THE SEATTLE AIR NATIONAL GUARD STATION ANGSANG THROUGH THE MAIN

ENTRANCE TURN RIGHT NORTH ONTO ELLISELLI AVENUE AFTER ONE BLOCK TURN LEFT

WEST ONTO WARSAW STREET IN ONE BLOCK TURN NORTH ONTO CORSON AVENUE

AND FOLLOW SIGNED LANESLANE TO INTERSTATE 5 ENTER INTERSTATE NORTHBOUND

EXIT INTERSTATE AT THE JAMESJAME STREET EXIT EXIT 164 AND EXIT THE

COLLECTORDISTRIBUTO ON THE JAMESJAME STREET OFFRAMP TURN RIGHT EAST ON

JAMESJAME STREET FOLLOW BLOCKSBLOCK TO 9TH AVENUE TURN RIGHT ON TO 9TH AVENUE

HARBORVIEW HOSPITAL IS ON THE RIGHT

ERM REPRESENTATIVESREPRESENTATIVE

PROJECT MANAGER ROBERT LEET

SITE MANAGER DON WYLL

SITE HEALTH AND SAFETY OFFICER DON WYLL

DIRECTOR HEALTH AND SAFETY STEVEN MEYERSMEYER CSP CIH
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EMERGENCY RESPONSE PLAN SUMMARY

IN THE EVENT OF HEALTH OR SAFETY EMERGENCY AT THE SITE APPROPRIATE

EMERGENCY MEASURESMEASURE WILL IMMEDIATELY BE TAKEN TO ASSIST THOSE WHO HAVE

BEEN INJURED OR EXPOSED AND TO PROTECT OTHERSOTHER FROM HAZARDS THE SITE

SAFETY AND HEALTH OFFICER SHO WILL BE IMMEDIATELY NOTIFIED AND WILL

RESPOND ACCORDING TO THE SERIOUSNESSSERIOUSNES OF THE INJURY PERSONNEL TRAINED IN

FIRST AID WILL BE PRESENT DURING SITE ACTIVITIESACTIVITIE TO PROVIDE APPROPRIATE

TREATMENT OF INJURIESINJURIE OR ILLNESSESILLNESSE INCURRED DURING FIELD OPERATIONS THE

ERM PROJECT MANAGER AND SITE MANAGER SHALL BE IMMEDIATELY INFORMED OF

ANY SERIOUSSERIOU INJURIES

ADDITIONAL EMERGENCY RESPONSE AND ACCIDENT INVESTIGATION PROCEDURESPROCEDURE ARE

DETAILED IN SECTION 70 OF THISTHI SAFETY AND HEALTH PLAN

GENERAL EVACUATION PLAN

IN CASE OF FIRE EXPLOSION OR TOXIC VAPOR RELEASE SITE EVACUATION MAY BE

ORDERED BY THE SHO THE FOLLOWING PROCEDURE SHALL BE FOLLOWED IN THE

EVENT OF AN EVACUATION

ANNOUNCE THE EVACUATION VIA RADIOHORN AND NOTIFY ANG PERSORMEL

AND OTHERSOTHER IN SITE BUILDINGSBUILDING THEN IMMEDIATELY CALL 911

EVALUATE THE IMMEDIATE SITUATION AND DOWNWIND DIRECTION ALL

PERSONNEL WILL EVACUATE IN THE UPWIND DIRECTION

ALL PERSONNEL WILL ASSEMBLE IN AN UPWIND AREA WHEN THE SITUATION

PERMITSPERMIT AND HEAD COUNT WILL BE TAKEN BY THE SHO AND

AWAIT THE ARRIVAL OF LOCAL QUALIFIED EMERGENCY RESPONSE PERSONNEL

A4
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FIRST AID

QUALIFIED PERSONNEL ON SITE SHALL GIVE FIRST AID AND STABILIZE ANY WORKER

NEEDING ASSISTANCE PROFESSIONAL MEDICAL ASSISTANCE SHALL BE OBTAINED AT

THE EARLIEST POSSIBLE OPPORTUNITY IF ASSISTANCE BEYOND FIRST AID IS REQUIRED

CALL 911 AND REQUEST EMERGENCY MEDICAL ASSISTANCE

FIRSTAID KIT AND EMERGENCY 16OUNCE EYEWASH STATION SHALL BE

MAINTAINED READILY ACCESSIBLE TO ALL WORKERS THE 16OUNCE EYEWASH

STATION SHOULD BE SUPPLEMENTED BY NEARBY 15MINUTE EYEWASH STATION

EMERGENCY FIRST AID FOR ORGANIC HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS OUTLINED IN

SECTION 74 OF THISTHI SAFETY AND HEALTH PLAN

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE THAT POSE POTENTIAL THREAT TO HUMAN

HEALTH OR THE ENVIRONMENT SHALL BE REPORTED TO THE APPROPRIATE AUTHORITIESAUTHORITIE

BY THE SHO SMALL SPILLSSPILL THAT DO NOT POSE THREAT SHALL BE REPORTED TO THE

SHO AND WILL BE ADDRESSED PER THE CHEMICAL MANUFACTURESMANUFACTURE RECOMMENDED

PROCEDURES

IN THE UNLIKELY EVENT OF SIGNIFICANT RELEASE OF HAZARDOUSHAZARDOU MATERIAL DURING

FIELD WORK THE PROPER STATE AND LOCAL AUTHORITIESAUTHORITIE WILL BE IMMEDIATELY

NOTIFIED APPROPRIATE ACTIONSACTION WILL BE TAKEN TO PROTECT THE PUBLIC AND

CONTROL THE CONTINUED RELEASE OR MIGRATION OF THE HAZARDOUSHAZARDOU MATERIAL

EMERGENCY OPERATION SHUTDOWN PROCEDURESPROCEDURE

IN THE EVENT THAT HAZARDOUSHAZARDOU SITUATION DEVELOPSDEVELOP ON SITE THE SHO MAY

TEMPORARILY SUSPEND OPERATIONSOPERATION UNTIL THE SITUATION IS CORRECTED OR

CONTROLLED THE SHO WILL HAVE THE AUTHORITY TO RESTART OPERATIONSOPERATION WHEN

THE SITUATION AS BEEN CORRECTED AND SAFE WORKING CONDITIONSCONDITION HAVE BEEN

RESTORED

A5
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DISCLAIMERSDISCLAIMER AND LIMITATIONSLIMITATION ON USE

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM DEVELOPED THE FOLLOWING

SITEWIDE SAFETY AND HEALTH PLAN THE SSHP FOR USE BY ERM PERSONNEL

AND BY ERM SUBCONTRACTORSSUBCONTRACTOR INDIVIDUALLY AN ERM CONTRACTOR AND

COLLECTIVELY ERM CONTRACTORSCONTRACTOR IN CONNECTION WITH SOIL AND GROUNDWATER

INVESTIGATION MONITORING AND REMEDIATION ACTIVITIESACTIVITIE THE PROJECT BEING

PERFORMED BY ERM FOR THE AIR NATIONAL GUARD READINESSREADINES CENTER THE

CLIENT AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN

SEATTLE WASHINGTON THE SITE ERM PERSONNEL MUST ADHERE TO THE

PRACTICESPRACTICE AND PROCEDURESPROCEDURE SPECIFIED
IN THE SSHP

EACH ERM CONTRACTOR MUST REVIEW THE SSHP AND AGREE TO ACCEPT AND

ABIDE BY THE SSHP SUBJECT TO ANY MODIFICATIONSMODIFICATION TO THE SSHP TO ADDRESSADDRES

THE ERM CONTRACTORSCONTRACTOR MORE STRINGENT PRACTICESPRACTICE AND PROCEDURESPROCEDURE AGREED

UPON IN WRITING BY ERM AND THE ERM CONTRACTOR THE ERM CONTRACTOR

SHALL INDICATE SUCH ACCEPTANCE BY EXECUTING COPY OF THISTHI NOTICE OF

DISCLAIMERSDISCLAIMER AND LIMITATIONSLIMITATION ON USE AS INDICATED BELOW AND RETURNING IT TO

ERMSERM PROJECT MANAGER FOR THE
PROJECT PRIOR TO COMMENCING WORK AT THE

SITE HOWEVER IF ANY ERM CONTRACTOR COMMENCESCOMMENCE WORK AT THE SITE THE

ERM CONTRACTOR SHALL BE DEEMED TO HAVE ACCEPTED THE SSHP AND THE

TERMSTERM HEREOF AND THE FAILURE TO EXECUTE AND RETURN TO ERM COPY OF THISTHI

NOTICE SHALL NOT BE RELEVANT TO SUCH INTERPRETATION

IF CONTRACTOR OR PERSON OTHER THAN THE CLIENT ERM EMPLOYEESEMPLOYEE AND ERM
CONTRACTORSCONTRACTOR INDIVIDUALLY THIRD PARTY AND COLLECTIVELY THIRD PARTIESPARTIE
RECEIVESRECEIVE COPY OF THE SSHP SUCH THIRD PARTY SHOULD NOT ASSUME THAT THE

SSIIP IS APPROPRIATE FOR THE ACTIVITIESACTIVITIE BEING CONDUCTED BY THE THIRD PARTY

NO THIRD PARTY HAS THE RIGHT TO RELY ON THE SSHP EACH
THIRD PARTY SHOULD ABIDE BY ITS OWN SSHP IN ACCORDANCE
WITH ITS OWN PROFESSIONAL JUDGMENT AND FSTABLISHFD

PRACTICES

ERM SHALL NOT BE RESPONSIBLE FOR THE IMPLEMENTATION OF ANY THIRD PARTYSPARTY

SAFETY PROGRAMSPROGRAM EXCEPT TO THE EXTENT OTHERWISE EXPRESSLY AGREED UPON

BY ERM AND THIRD PARTY IN WRITING THE SERVICESSERVICE PERFORMED BY ERM FOR

THE CLIENT AND ANY RIGHT OF THE CLIENT ANDOR AN ERM CONTRACTOR TO RELY

ON THE SSHP SHALL IN NO WAY INURE TO THE BENEFIT OF ANY THIRD PARTY

INCLUDING BUT NOT LIMITED TO EMPLOYEESEMPLOYEE AGENTSAGENT OR CONSULTANTSCONSULTANT AND

SUBCONTRACTORSSUBCONTRACTOR OF ERM CONTRACTORSCONTRACTOR SO AS TO GIVE RISE TO ANY CAUSE OF

ACTION BY SUCH THIRD PARTY AGAINST ERM
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THE SSHP GENERATED BY ERM IN CONNECTION WITH THE PROJECT IS FOR USE ON

SPECIFIC SITE AND IN CONNECTION WITH SPECIFIC PROJECT ERM MAKESMAKE NO

REPRESENTATION OR WARRANTY AS TO THE SUITABILITY OF THE SSHP FOR REUSE ON

ANOTHER SITE OR AS TO THE SUITABILITY OF THE SSFJP FOR REUSE ON ANOTHER

PROJECT OR OR MODIFICATIONSMODIFICATION MADE BY THE CLIENT OR THIRD PARTY TO THE

SSHP

ERM CONTRACTORSCONTRACTOR ONLY

AGREED AND ACCEPTED BY

CONTRACTORSCONTRACTOR NAME

BY

TITLE

DATE
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SECTION 10

IL

INTRODUCTION

THISTHI SITEWIDE SAFETY AND HEALTH PLAN SSHP HAS BEEN DEVELOPED BY

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM TO ESTABLISH THE SAFETY AND

HEALTH PROCEDURESPROCEDURE REQUIRED TO MINIMIZE POTENTIAL HAZARDSHAZARD TO PERSONNEL

WHO WILL BE INVOLVED IN SOIL AND GROUNDWATER INVESTIGATION MONITORING

AND REMEDIATION ACTIVITIESACTIVITIE PLANNED FOR THE SEATTLE AIR NATIONAL GUARD

STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON THE PROVISIONSPROVISION OF THISTHI

SSHP DIRECTLY APPLY TO ERM PERSONNEL AND CONTRACTORSCONTRACTOR IF UTILIZED WHO

WILL BE POTENTIALLY EXPOSED TO SAFETY ANDOR HEALTH HAZARDSHAZARD RELATED TO THE

PROJECT BASED UPON THE GUIDELINESGUIDELINE SPECIFIED IN THISTHI SSHP ERM WILL

ADVISE AIR NATIONAL GUARD ANG PERSONNEL ON THE SAFETY AND HEALTH

ASPECTSASPECT OF THISTHI PROJECT HOWEVER THISTHI SSHP DOESDOE NOT DIRECTLY APPLY TO ANG
PERSONNEL

THE PROCEDURESPROCEDURE IN THISTHI SSHP HAVE BEEN DEVELOPED BASED UPON CURRENT

KNOWLEDGE REGARDING THE
SPECIFIC

CHEMICAL AND PHYSICAL HAZARDSHAZARD AT THE

STATION THISTHI SSHP HAS BEEN WRITTEN TO COMPLY WITH THE REQUIREMENTSREQUIREMENT OF

ERMSERM SAFETY
AND HEALTH POLICIES IT IS ERMSERM POLICY THAT ACTIVITIESACTIVITIE COVERED

BY THISTHI SSHP MUST BE CONDUCTED IN COMPLETE COMPLIANCE WITH THISTHI SSHP

AND WITH ALL APPLICABLE FEDERAL STATE AND LOCAL
SAFETY AND HEALTH

REGULATIONSREGULATION INCLUDING THE FEDERAL OCCUPATIONAL SAFETY AND HEALTH

ADMINISTRATION OSHA CONSTRUCTION INDUSTRY STANDARDSSTANDARD IN 29 CODE OF

FEDERAL REGULATIONSREGULATION CFR 1910120 ONSITE PERSONNEL WHO CANNOT OR

WILL NOT COMPLY WITH THESE REQUIREMENTSREQUIREMENT WILL BE EXCLUDED FROM PROJECT

ACTIVITIES PRIOR TO THE COMMENCEMENT OF FIELD ACTIVITIESACTIVITIE ALL ERM AND

SUBCONTRACTOR PERSONNEL COVERED BY THISTHI SSHP MUST REVIEW THISTHI DOCUMENT

AND RETURN THE SIGNOFF FORM TO THE SITE MANAGER

11 SITE DESCRIPTION AND HISTORY

THISTHI SECTION DISCUSSESDISCUSSE THE GENERAL HISTORY AND PHYSIOGRAPHY OF THE SEATTLE

ANGSANG INCLUDING DESCRIPTIONSDESCRIPTION OF SITE LOCATION AND LAND USE IDENTIFICATION

OF HAZARDOUSHAZARDOU CHEMICALSCHEMICAL ASSOCIATED WITH SITE ACTIVITIESACTIVITIE AND KNOWN RELEASESRELEASE

AND PRESENTATION OF GENERAL SITE CHARACTERISTICS
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111 LOCATION

THE SEATTLE ANGSANG IS LOCATED IN THE NORTHWEST CORNER OF KING COUNTY

INTERNATIONAL AIRPORT ALSO KNOWN AS BOEING FIELD SEATTLE WASHINGTON

THE SEATTLE ANGSANG WHICH IS THE HEADQUARTERSHEADQUARTER FOR THE 143RD COMBAT

COMMUNICATIONSCOMMUNICATION SQUADRON CCS IS LOCATED AT 6736 ELLISELLI AVENUE SOUTH

AND CURRENTLY OCCUPIESOCCUPIE 75 ACRES BOEING FIELD IS LOCATED APPROXIMATELY

MILESMILE SOUTH OF THE SEATTLE CENTRAL BUSINESSBUSINES DISTRICT LAND USE IN THE VICINITY

OF THE SEATTLE ANGSANG IS INDUSTRIAL RESIDENTIAL AND COMMERCIAL

112 OPERATIONSOPERATION HISTORY

SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT AND

WAS USED DURING THE WAR BY THE ARMY AIR FORCE AS THE AIRCRAFT FACTORY

SCHOOL IN 1948 THE PROPERTY WAS TRANSFERRED TO KING COUNTY AS SURPLUSSURPLU

PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG

ON 21 APRIL 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS ACTIVATED FOR

RECRUITMENT PURPOSES DURING THISTHI PERIOD OF TIME THE UNIT HAD TWO C47

AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE 143RD

COMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE NAME

OF THE UNIT WAS AGAIN CHANGED TO THE 143RD MOBILE COMMUNICATIONSCOMMUNICATION

SQUADRON AND THE 143RD CCS RESPECTIVELY THE CURRENT MISSION OF THE

143RD CCS IS TO PROVIDE MOBILE COMMUNICATION EQUIPMENT AND SUPPORT FOR

AIRPORTSAIRPORT AND AIRFIELDS

IN 1948 THE SEATTLE ANGSANG CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN

AIRCRAFT PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE

PROPERTY CONTAINED 15 BUILDINGSBUILDING INCLUDING NUMBER OF SMALL SHED

STRUCTURESSTRUCTURE ALL OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN 1951 NEW

PROPERTY LEASE DECREASED THE SIZE OF THE ANGSANG FROM 17 ACRESACRE TO ITS PRESENT

SIZE OF 75 ACRESACRE AND BUILDINGSBUILDING WERE CONSTRUCTED FOR HEADQUARTERSHEADQUARTER MESSMES
HAIL WAREHOUSE AND VEHICLE SERVICE REQUIREMENTS

IN 1980 THE NATIONAL GUARD BUREAU AND CONGRESSCONGRES FUNDED 23 MILLION FOR

THE REPLACEMENT OF ALL BUILDINGSBUILDING AT THE SEATTLE ANGS THE BUILDINGSBUILDING WERE

COMPLETED IN 1984 WITH THE EXCEPTION OF THE MOBILITY WAREHOUSE WHICH

WAS COMPLETED IN 1988 SEATTLE ANGSANG NOW CONSISTSCONSIST OF 75 ACRESACRE AND FOUR

BUILDINGSBUILDING WITH TOTAL AREA OF 34698 SQUARE FEET THE SEATTLE ANGSANG
PROPERTY IS LEASED FROM KING COUNTY BY THE UNITED STATESSTATE AIR FORCE WHO

THEN LICENSED THE PROPERTY TO THE WASHINGTON STATE MILITARY DEPARTMENT
FOR ANG USE
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THE OPERATIONSOPERATION OF THE 143RD CCS INCLUDE GROUND VEHICLE MAINTENANCE

ELECTRICAL MAINTENANCE AND PETROLEUM OIL AND LUBRICANTSLUBRICANT DISTRIBUTION AND

MANAGEMENT SIGNIFICANT QUANTITIESQUANTITIE OF GASOLINE DIESEL FUEL AND ENGINE OIL

ARE USED ON THE SEATTLE ANGSANG AS ARE SMALLER AMOUNTSAMOUNT OF INDUSTRIAL

SOLVENTSSOLVENT ANTIFREEZE PAINTSPAINT AND ACIDS TYPICAL WASTESWASTE INCLUDE

CONTAMINATED FUELSFUEL SPENT SOLVENTSSOLVENT OFFSPECIFICATION MATERIALSMATERIAL AND

REFRIGERATION OILS

12 PRIOR INVESTIGATIONSINVESTIGATION

121 PRELIMINARY ASSESSMENT AND SITE INSPECTION

PRELIMINARY ASSESSMENTSITE INSPECTION WAS COMPLETED BY OPERATIONAL

TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH BETWEEN 1991 AND 1995 OPTECH

COMPLETED GEOPHYSICAL SURVEY SOIL GAS SURVEY AND THREE SOIL BORINGSBORING
INSTALLED TOTAL OF GROUNDWATER MONITORING WELLSWELL AT INSTALLATION

RESTORATION PROGRAM IRP SITE BURIAL SITE WHICH IS OFFICIALLY

CONSIDERED AN AREA OF CONCERN AOC THE GEOPHYSICAL SURVEY WAS

COMPLETED USING GROUNDPENETRATING RADAR AND MAGNETOMETER METHODSMETHOD TO

DETECT POSSIBLE BURIED WASTE MATERIALSMATERIAL OR CONTAINERSCONTAINER IN THE AOC

BERYLLIUM AND TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH WERE DETECTED AT

CONCENTRATIONSCONCENTRATION GREATER THAN MODEL TOXICSTOXIC CONTROL ACT MTCA CLEANUP
LEVELSLEVEL IN SOIL SAMPLESSAMPLE COLLECTED BY OPLECH FROM THE SOIL BORINGSBORING AT

IRP SITE BURIAL SITE BERYLLIUM WAS DETECTED AT MAXIMUM
CONCENTRATION OF 11 MILLIGRAMSMILLIGRAM PER KILOGRAM TPH WAS DETECTED AT

MAXIMUM CONCENTRATION OF 780 MILLIGRAMSMILLIGRAM PER KILOGRAM GROSSGROS ALPHA AND

GROSSGROS BETA ANALYSESANALYSE OF SOIL SAMPLESSAMPLE INDICATED PARTICLE ACTIVITIESACTIVITIE FROM

TO PICOCURIESPICOCURIE PER GRAM PCIG

ARSENIC BERYLLIUM CHROMIUM AND LEAD WERE DETECTED AT CONCENTRATIONSCONCENTRATION

GREATER THAN MTCA CLEANUP LEVELSLEVEL IN GROUNDWATER SAMPLESSAMPLE COLLECTED BY

OPTECH FROM THE MONITORING WELLSWELL AT THE TRP SITE BURIAL SITE AOC THE

MAXIMUM CONCENTRATIONSCONCENTRATION DETECTED IN THE GROUNDWATER SAMPLESSAMPLE WERE AS

FOLLOWSFOLLOW ARSENIC 28 MICROGRAMSMICROGRAM PER LITER QTGL BERYLLIUM 820 IGL
CHROMIUM 97 PGI AND LEAD 26 PGI GROSSGROS ALPHA AND

GROSSGROS BETA

ANALYSESANALYSE OF GROUNDWATER SAMPLESSAMPLE INDICATED PARTICLE ACTIVITIESACTIVITIE FROM

15 TO 77 PCIL THE MTCA METHOD CLEANUP LEVEL FOR GROSSGROS ALPHA

ACTIVITY IS 150 PCII
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122 PHASE REMEDIAL INVESTIGATION

DURING THE PHASE REMEDIAL INVESTIGATION RI THE RESULTSRESULT OF THE SOIL AND

GROUNDWATER CHEMICAL ANALYSESANALYSE WERE COMPARED TO PROJECT SCREENING GOALSGOAL

PSGSPSG DEVELOPED FOR THE STATION BASED ON THISTHI COMPARISON POTENTIAL

CONTAMINANTSCONTAMINANT OF CONCERN COCSCOC WERE IDENTIFIED IN SITE SOIL AND

GROUNDWATER POTENTIAL COCSCOC INCLUDE THOSE CONSTITUENTSCONSTITUENT DETECTED IN AT

LEAST ONE PHASE RI SAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE PSGS DETECTIONSDETECTION OF

CONSTITUENTSCONSTITUENT ATTRIBUTABLE TO AREA BACKGROUND CONCENTRATIONSCONCENTRATION OR SUSPECTED

LABORATORY CONTAMINATION IE RADIONUCLIDESRADIONUCLIDE METALSMETAL AND SEMIVOLATILE

ORGANIC COMPOUNDSCOMPOUND WERE EXCLUDED

POTENTIAL COCSCOC IDENTIFIED AT THE SEATTLE ANGSANG INCLUDE

TRICHLOROETHENE TCE

GROUNDWATER

BENZENE 111TRICHIOROETHANE

TOLUENE TCE

ETHYLBENZENE ACETONE

XYLENESXYLENE 135TRIMETHYLBENZENE

CIS12DICHLOROETHEN TETRACHIOROETHENE PCE

12DICHLOROETHANE

THE DISTRIBUTION OF VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC DETECTED IN

GROUNDWATER AT THE STATION DOESDOE NOT DISPLAY ANY CLEAR PATTERN TO SUGGEST

THE POSSIBLE SOURCES THE PAINT STORAGE BUILDING BUILDING 203 MAY

REPRESENT SOURCE OF THE DISSOLVED VOCSVOC DETECTED IN BACKGROUND

MONITORING WELL BSOO4PZ HOWEVER THE PHASE RI DATA WERE NOT

SUFFICIENT TO DETERMINE WHETHER BUILDING 203 OR DIFFERENT SOURCE MAY BE

PRESENT

123 PHASE II REMEDIAL INVESTIGATION

DURING THE PHASE II RI THE RESULTSRESULT OF THE SOIL AND GROUNDWATER CHEMICAL

ANALYSESANALYSE WERE COMPARED TO PSGSPSG DEVELOPED FOR THE STATION BASED ON THISTHI

COMPARISON POTENTIAL COCSCOC WERE IDENTIFIED ONLY IN SITE GROUNDWATER
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XYLENESXYLENE WERE DETECTED IN ONE DIRECTPUSH BORING LOCATION GP39
HOWEVER THESE CONCENTRATIONSCONCENTRATION WERE BELOW PSGS DETECTIONSDETECTION OF

CONSTITUENTSCONSTITUENT ATTRIBUTABLE TO AREA BACKGROUND CONCENTRATIONSCONCENTRATION OR SUSPECTED

LABORATORY CONTAMINATION IE RADIONUCLIDESRADIONUCLIDE METALSMETAL AND SVOCSSVOC WERE

EXCLUDED

POTENTIAL COCSCOC IDENTIFIED AT THE SEATTLE ANGSANG INCLUDE PCE AND TCE IN

GROUNDWATER

THE DISTRIBUTION OF VOCSVOC DETECTED IN GROUNDWATER AT THE STATION DOESDOE NOT

DISPLAY ANY CLEAR PATTERN INDICATING AN ONSITE SOURCE FOR THE VOCS
AVAILABLE DATA SUGGESTSSUGGEST THAT THE VOCSVOC DETECTED IN GROUNDWATER IN THE

SOUTHERN PORTION OF THE STATION MAY BE RELATED TO VOCSVOC DETECTED IN

GROUNDWATER AT BOEING COMPANY SITE IMMEDIATELY TO THE SOUTH RESULTSRESULT

FROM THE PHASE II RI SUGGESTSSUGGEST CONTINUED MONITORING OF THE SEATTLE ANGSANG
TO ANALYZE TRENDSTREND IN VOC CONCENTRATIONSCONCENTRATION IN GROUNDWATER AND TO VERIFY

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

13 INVESTIGATION WORK PLAN

FOUR QUARTERLY ROUNDSROUND OF GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM EACH

GROUNDWATER MONITORING WELL FOR LABORATORY ANALYSIS

DETAILSDETAIL REGARDING THE ACTIVITIESACTIVITIE CONDUCTED DURING THE PHASE II RI ARE

DISCUSSED IN THE INVESTIGATION WORK PLAN ENTITLED 19982000 GROUNDWATER

MONITORING WORKPLAN SEATTLE ANGSANG ERM 1999

AI

KCSIIP4 41581



FINAL

SECTION 20

KEY PERSONNEL

THE ORGANIZATION AND RESPONSIBILITIESRESPONSIBILITIE FOR IMPLEMENTING SAFE PROJECT

ACTIVITIESACTIVITIE AND MORE SPECIFICALLY THE REQUIREMENTSREQUIREMENT CONTAINED IN THISTHI SSHP
ARE DISCUSSED IN THISTHI SECTION

THE KEY PERSONNEL FOR THISTHI
PROJECT ARE

PROJECT MANAGER ROBERT LEET

SITE MANAGER DON WYLL

SITE HEALTH AND SAFETY OFFICER DON WYLL

DIRECTOR HEALTH AND SAFETY STEVEN MEYERSMEYER CSP CIH

21 PROJECT AND SITE MANAGER

THE ERM PROJECT MANAGER IS BY DESIGNATION THE INDIVIDUAL WHO HAS THE

PRIMARY RESPONSIBILITY FOR ENSURING THE OVERALL SAFETY AND HEALTH OF THISTHI

PROJECT THE SITE MANAGER HAS THE PRIMARY RESPONSIBILITY FOR ENSURING THE

SSHP IS IMPLEMENTED IN THE FIELD THE SITE MANAGERSMANAGER SPECIFIC

RESPONSIBILITIESRESPONSIBILITIE INCLUDE

ENSURING THAT ALL SITE PROJECT PERSONNEL HAVE RECEIVED READ AND

COMPLETED THISTHI SSHP

REQUIRING THE ATTENDANCE OF ALL SITE PERSONNEL TO DAILY TAILGATE

BRIEFING PRIOR TO PERFORMING WORK APPRISING THEM OF THE CONTENTSCONTENT OF

THISTHI SSHP AND THE SPECIFIC HAZARDSHAZARD PRESENT AT THE
FACILITY

ENSURING THAT SUFFICIENT PERSONAL PROTECTIVE EQUIPMENT PPE AS

REQUIRED BY THISTHI SSHP IS AVAILABLE DURING THE PROJECT

OBTAINING ALL SUBCONTRACTOR DOCUMENTATION OF EMPLOYEE PARTICIPATION

IN MEDICAL MONITORING AND HEALTH AND SAFETY TRAINING PROGRAM
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MAINTAINING HIGH LEVEL OF SAFETY AND HEALTH CONSCIOUSNESSCONSCIOUSNES AMONG

EMPLOYEESEMPLOYEE AT THE FACILITY AND

MAINTAINING REGULAR COMMUNICATIONSCOMMUNICATION WITH THE SITE SAFETY AND HEALTH

OFFICER SHO THE PROJECT MANAGER AND IF NECESSARY TO RESOLVE SAFETY

AND HEALTH CONFLICTSCONFLICT THE DIRECTOR OF INTERNAL SAFETY AND HEALTH DISH

22 SITE SAFETY AND HEALTH OFFICER

THE APPOINTED SHO WILL BE MEMBER OF THE ERM
PROJECT FIELD TEAM THE

SHOSSHO RESPONSIBILITIESRESPONSIBILITIE INCLUDE ENFORCING THE REQUIREMENTSREQUIREMENT OF THISTHI SSHP

ONCE WORK BEGINS BY DESIGN THE SHO HAS THE AUTHORITY TO IMMEDIATELY

CORRECT ALL SITUATIONSSITUATION WHERE NONCOMPLIANCE IS NOTED AND TO IMMEDIATELY

STOP WORK IN CASESCASE WHERE AN IMMEDIATE DANGER IS PERCEIVED THE SHOSSHO
SPECIFIC RESPONSIBILITIESRESPONSIBILITIE INCLUDE

PROCURING AND DISTRIBUTING THE PPE AND AIR MONITORING

INSTRUMENTATION NEEDED FOR THE PROJECT

VERIFYING THAT ALL PPE AND SAFETY
AND HEALTH EQUIPMENT IS IN EFFICIENT

WORKING ORDER

SETTING UP AND MAINTAINING THE PERSONNEL DECONTAMINATION FACILITY

CONTROLLING SITE ENTRY OF UNAUTHORIZED PERSONNEL

SUPERVISING AND MONITORING THE SAFETY PERFORMANCE OF ALL PERSONNEL TO

ENSURE THAT REQUIRED SAFETY
AND HEALTH PROCEDURESPROCEDURE ARE FOLLOWED AND

CORRECTING ANY DEFICIENCIESDEFICIENCIE

CONDUCTING ACCIDENT INCIDENT INVESTIGATIONSINVESTIGATION AND PREPARING

INVESTIGATION REPORTSREPORT AND

INITIATING EMERGENCY RESPONSE PROCEDURES

23 DIRECTOR OF INTERNAL SAFETY AND HEALTH

ERMSERM DISH IS THE INDIVIDUAL RESPONSIBLE FOR THE PREPARATION

INTERPRETATION AND MODIFICATION OF THISTHI SSHP MODIFICATIONSMODIFICATION TO THISTHI SSHP
WHICH MAY RESULT IN LESSLES STRINGENT PRECAUTIONSPRECAUTION CANNOT BE UNDERTAKEN BY

THE PROJECT MANAGER SITE MANAGER OR SHO WITHOUT THE APPROVAL OF THE

DISH SPECIFIC RESPONSIBILITIESRESPONSIBILITIE OF THE DISH INCLUDE
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ADVISING THE PROJECT MANAGER SITE MANAGER AND SHO ON MATTERSMATTER

RELATING TO SAFETY AND HEALTH ON THISTHI PROJECT

RECOMMENDING APPROPRIATE PPE AND AIR MONITORING INSTRUMENTATION

TO PROTECT PERSONNEL FROM POTENTIAL HAZARDSHAZARD PRESENT ON SITE

PERFORMING FIELD AUDITSAUDIT WHEN NECESSARY TO MONITOR THE EFFECTIVENESSEFFECTIVENES

OF THE SSHP AND TO ENSURE COMPLIANCE

CONDUCTING OR DIRECTING PERSONAL EXPOSURE MONITORING WHERE REQUIRED

AND WHERE DEEMED NECESSARY TO DETERMINE THE ADEQUACY OF PROTECTIVE

MEASURESMEASURE AND PPE SPECIFIED BY THISTHI SSHP

MAINTAINING CONTACT WITH THE PROJECT MANAGER TO REGULARLY EVALUATE

PROJECT CONDITIONSCONDITION AND NEW INFORMATION THAT MIGHT REQUIRE

MODIFICATION TO THISTHI SSHP

WORKING WITH THE SITE MANAGER TO ENSURE THAT SUFFICIENT PPE IS

AVAILABLE AT THE SITE AND

CONDUCTING BRIEFING MEETINGSMEETING WHEN NECESSARY TO APPRISE PERSONNEL OF

THE CONTENTSCONTENT OF THISTHI SSHP AND THE PROJECT HAZARDS

24 FIELD PERSONNEL

ALL FIELD AND SUBCONTRACTOR PERSONNEL ARE RESPONSIBLE FOR FOLLOWING THE

SAFETY
AND HEALTH PROCEDURESPROCEDURE SPECIFIED IN THISTHI SSHP AND FOR PERFORMING

THEIR WORK IN SAFE AND RESPONSIBLE MANNER SPECIFIC REQUIREMENTSREQUIREMENT

INCLUDE

OBTAINING COPY OF THISTHI SSHP AND READING IT IN ITS ENTIRETY PRIOR TO

THE START OF FIELD ACTIVITIESACTIVITIE

SIGNING THE SAFETY AND HEALTH SIGNATURE SHEET ACKNOWLEDGING RECEIPT

AND UNDERSTANDING OF THISTHI SSHP

EXPOSINGVOICING ANY QUESTIONSQUESTION OR CONCERNSCONCERN PRIOR TO THE START OF

WORK REGARDING THE CONTENT OF THE SSHP TO THE SHO SITE MANAGER

PROJECT MANAGER OR DISH
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REPORTING ACCIDENTSINCIDENTSACCIDENTSINCIDENT AND THE PRESENCE OF POTENTIALLY

HAZARDOUSHAZARDOU WORKING SITUATIONSSITUATION TO THE SHO AND SITE MANAGER AND

COMPLYING WITH THE REQUESTSREQUEST OF THE APPOINTED SHO
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SECTION 30

PARTICIPANT QUALIFICATIONSQUALIFICATION

31 TRAINING REQUIREMENTSREQUIREMENT

ALL ERM FIELD PERSONNEL WORKING ON THE SEATTLE ANGSANG RI AND FEASIBILITY

STUDY ACTIVITIESACTIVITIE WILL HAVE COMPLETED 40HOUR OSHA TRAINING COURSE IN

HAZARDOUSHAZARDOU WASTE OPERATIONSOPERATION AND EMERGENCY RESPONSE HAZWOPER
WILL HAVE PREVIOUSLY WORKED AT LEAST DAYSDAY AT HAZARDOUSHAZARDOU WASTE SITE

THE 40HOUR OSHA TRAINING COURSE MUST BE DESIGNED TO MEET THE

REQUIREMENTSREQUIREMENT OF 29 CFR 1920120 IN ADDITION FIELD PERSONNEL WHO

COMPLETED THEIR 40HOUR HAZWOPER TRAINING MORE THAN YEAR PRIOR TO

THE START OF FIELD ACTIVITIESACTIVITIE WILL HAVE COMPLETED AN ANNUAL

8HOUR REFRESHER COURSE

ALL SUBCONTRACTOR PERSONNEL WILL BE REQUIRED TO SHOW PROOF OF CURRENT

OSHA HAZWOPER TRAINING LESSLES THAN YEAR SINCE INITIAL OR REFRESHER

TRAINING PRIOR TO FIELD ACTIVITIES PERSONNEL WITHOUT CURRENT TRAINING

DOCUMENTATION WILL BE BARRED FROM SITE ACTIVITIES

32 MEDICAL SURVEILLANCE

ALL SITE WORKERSWORKER WILL BE REQUIRED TO HAVE WRITTEN STATEMENT FROM

LICENSED PHYSICIAN STATING THEY HAVE HAD MEDICAL EXAMINATION WHICH

MEETSMEET THE REQUIREMENTSREQUIREMENT OF 29 CFR 1910120 THISTHI EXAMINATION MUST

INCLUDE PULMONARY FUNCTION TESTING ALL SITE WORKERSWORKER MUST ALSO BE

CERTIFIED BY PHYSICIAN STATING THEIR ABILITY TO WEAR NEGATIVEPRESSURE

RESPIRATOR AND TO PERFORM STRENUOUSSTRENUOU WORK IF PERSON SUSTAINSSUSTAIN AN INJURY

OR CONTRACTSCONTRACT AN ILLNESSILLNES RELATED TO WORK ON SITE THAT RESULTSRESULT IN LOST WORK TIME

HESHE MUST OBTAIN WRITTEN APPROVAL FROM PHYSICIAN TO REGAIN ACCESSACCES TO

THE SITE
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33 RECORD KEEPING

AIR MONITORING VIA INDUSTRIAL HYGIENE MONITORING OR DIRECTREADING

INSTRUMENTSINSTRUMENT WILL BECOME PART OF THE WRITTEN RECORD MEDICAL AND AIR

MONITORING DATA WILL BE RETAINED FOR 30 YEARS TRAINING RECORDSRECORD WILL BE

MAINTAINED IN
PROJECT FILESFILE AND WILL BE AVAILABLE FOR INSPECTION AT ANY TIME

SUBCONTRACTOR TRAINING AND MEDICAL SURVEILLANCE CERTIFICATION WILL ALSO BE

MAINTAINED IN PROJECT FILES
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SECTION 40

HAZARD EVALUATION

41 CHEMICAL HAZARDSHAZARD

BASED ON DATA COLLECTED FROM SOIL AND GROUNDWATER SAMPLING AT THE SITE

DURING THE 1998 PHASE RI THE SUSPECTED CHEMICAL HAZARDSHAZARD AT THE SEATTLE

ANGSANG ARE VOCSVOC PRIMARILY TCE AND PCE THESE SUBSTANCESSUBSTANCE EXIST IN SOIL

AND GROUNDWATER AT THE SITE

411 VOLATILE ORGANIC COMPOUNDSCOMPOUND

MOST VOCSVOC EXCEPT THOSE KNOWN TO BE CARCINOGENIC EXHIBIT SIMILAR HEALTH

EFFECTSEFFECT IN HUMANS EFFECTSEFFECT ON THE CENTRAL NERVOUSNERVOU AND UPPER RESPIRATORY

SYSTEMSSYSTEM AND SKIN IRRITATION PREDOMINATE THEREFORE ALTHOUGH THE HAZARDSHAZARD

OF SEVERAL COMMON VOCSVOC ARE DESCRIBED SEPARATELY BELOW THE POTENTIAL

ADDITIVE EFFECTSEFFECT OF MULTIPLE COMPOUNDSCOMPOUND WERE CONSIDERED IN DETERMINING

AIR MONITORING ACTION LEVELS

TCE TCE IS COLORLESSCOLORLES LOWFLAMMABLE LIQUID WITH CHLOROFORMLIKE

ODOR IT IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS ALSO CARCINOGEN

INHALATION OF TCE CAN CAUSE NARCOSISNARCOSI HEADACHE DROWSINESSDROWSINES

HALLUCINATIONSHALLUCINATION AND DISTORTED PERCEPTION AT HIGH CONCENTRATIONSCONCENTRATION

INHALATION CAN CAUSE UNCONSCIOUSNESSUNCONSCIOUSNES OR DEATH DUE TO CARDIAC ARREST TCE

VAPOR IS IRRITATING TO THE EYESEYE NOSE RESPIRATORY TRACT AND SKIN CHRONIC

EXPOSURE MAY CAUSE HEART LIVER AND KIDNEY DAMAGE THE CURRENT OSHA
AND WASHINGTON STATE TIMEWEIGHTED AVERAGE TWA PERMISSIBLE

EXPOSURE LIMIT PEL FOR TCE VAPOR IS 50 PARTSPART PER MILLION PPM THE

SHORT TERM 15MINUTE EXPOSURE LIMIT STEL IS 200 PPM

PCE PCE IS COLORLESSCOLORLES NONCOMBUSTIBLE LIQUID WITH MILD CHLOROFORM

LIKE ODOR IT IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS ALSO CARCINOGEN

EXPOSURE TO PCE CAN ADVERSELY EFFECT FUNCTIONING OF THE MUCOUSMUCOU
MEMBRANESMEMBRANE EYESEYE LUNGSLUNG LIVER KIDNEY AND HEART COMMON SYMPTOMSSYMPTOM OF

EXPOSURE INCLUDE DIZZINESSDIZZINES HEADACHE LIGHTHEADEDNESSLIGHTHEADEDNES AND POSSIBLY

UNCONSCIOUSNESS SKIN CONTACT MAY CAUSE DRY SCALY ITCHY DERMATITIS
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RECENT STUDIESSTUDIE SUGGEST THAT PCE CAN CAUSE LIVER CANCER IN RATSRAT AND MICE

THE CURRENT OSHA AND WASHINGTON STATE TWA PEL FOR PCE VAPOR IS

25 PPM

12DICHIOROETHENE 12DCEL 12DCE IS COLORLESSCOLORLES FLAMMABLE LIQUID

WITH SLIGHTLY ACRID CHLOROFORMLIKE ODOR IT IS TOXIC TO THE CENTRAL

NERVOUSNERVOU SYSTEM AND IS ALSO SUSPECTED HUMAN CARCINOGEN 12DCE VAPOR
IS IRRITATING TO THE EYESEYE NOSE AND RESPIRATORY TRACT AT HIGH

CONCENTRATIONSCONCENTRATION IT HAS CAUSED LIVER AND KIDNEY DAMAGE IN LABORATORY

ANIMALS THE CURRENT OSHA TWA PEL FOR 12DCE VAPOR IS 200 PPM

XYLENE XYLENE IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS AN EYE NOSE

THROAT AND SKIN IRRITANT CHRONIC EXPOSURE CAN CAUSE DAMAGE TO THE

GASTROINTESTINAL TRACT BLOOD LIVER AND KIDNEYS THE CURRENT OSHA AND

WASHINGTON STATE TWA PEL FOR XYLENE VAPOR IS 100 PPM THE STEL IS

150 PPM

TABLE 41 PROVIDESPROVIDE SUMMARY OF THE EXPOSURE INFORMATION FOR THE

COMPOUNDSCOMPOUND IDENTIFIED ABOVE

42 PHYSICAL HAZARDSHAZARD

PHYSICAL HAZARDSHAZARD ASSOCIATED WITH SITE ACTIVITIESACTIVITIE INCLUDE SLIPSSLIP TRIPSTRIP FALLSFALL

CONTACT AND CRUSHING TYPE INJURIESINJURIE EYE ABRASIONSABRASION CONTUSIONSCONTUSION LACERATIONSLACERATION

FLAMMABILITY AND HEAT STRESSSTRES CONCERNS THE POTENTIAL FOR SUCH HAZARDSHAZARD

NECESSITATESNECESSITATE THE USE OF SAFETY SHOESSHOE OR BOOTSBOOT EYE GOGGLESGOGGLE OR SAFETY GLASSESGLASSE
AND HARD HATS ADDITIONALLY PERSONNEL ENGAGED IN WORK ACTIVITIESACTIVITIE WITH

THE
POTENTIAL FOR HAND OR FINGER INJURIESINJURIE ARE TO WEAR STURDY WORK GLOVES

421 USE OF EQUIPMENT

ANY EQUIPMENT INCLUDING VEHICLESVEHICLE WINCHESWINCHE OR OTHER MACHINERY WILL BE

OPERATED IN STRICT COMPLIANCE WITH THE MANUFACTURERSMANUFACTURER INSTRUCTIONSINSTRUCTION

SPECIFICATIONSSPECIFICATION AND LIMITATIONSLIMITATION AS WELL AS ANY APPLICABLE REGULATIONS THE

OPERATOR IS RESPONSIBLE FOR INSPECTING THE EQUIPMENT DAILY TO ENSURE THAT IT

IS FUNCTIONING PROPERLY AND SAFELY THISTHI INSPECTION WILL INCLUDE ALL PINSPIN
PULLEYSPULLEY CONNECTIONSCONNECTION SUBJECT TO ACCELERATED WEAR AND ALL LUBRICATION POINTS

WHEN EQUIPMENT WITH MOVING BOOMSBOOM ARMSARM OR MASTSMAST ARE OPERATED IN THE

VICINITY OF OVERHEAD HAZARDSHAZARD THE OPERATOR WITH ASSISTANCE FROM THE
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TABLE 41

NOTESNOTEPPM PARTSPART PER MILLION

INH INHALATION
ING INGESTION

CON SKIN ANDOR EYE CONTACTABS SKIN ABSORPTIONPID PHOTOJONIZATION DETECTORFID FLAME IONIZATION DETECTOR

OSHA OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATIONPEL PERMISSIBLE EXPOSURE LIMITSTEL SHORT TERM EXPOSURE LIMITWA WASHINGTONTCE TRICHLOROETHENEPCE TETRACHIOROETHENECIS12DCE CIS12 DICHIOROETHENE
EXPOSURE INFORMATION FOR SELECTED POTENTIAL SITE COMPOUNDSCOMPOUND143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

COMPOUND OSRAFELIWA PEISTEL PPM

PHYSICAL DESCRIPTION ROUTESROUTE OF EXPOSURE SYMPTOMSSYMPTOM OF EXPOSURE AH MONITORING

TCE 5050200 COLORLESSCOLORLES LIQUID WITHCHLOROFORMLIKE ODORSOMETIMESSOMETIME DYED BLUE

INH ABS ING CON

HEADACHE VERTIGO VISUALDISTORTION TREMORSTREMORNAUSEA VOMITING EYEAND SKIN IRRITATIONCARDIACARRHYTHMIA PIDFID

PCE 2525NONE COLORLESSCOLORLES LIQUID WITHMILD CHLOROFORMLIKE ODOR

INH ING CON

EYE NOSE AND THROATIRRITATION NAUSEAFLUSHED FACE AND NECKVERTIGO DIZZINESSDIZZINESINCOHERENCE HEADACHE

PIDFID

XYLENE 100100150 COLORLESSCOLORLES LIQUID WITH ANAROMATIC ODOR

INH ABS ING CON

CNS DEPRESSION SKIN

EYE NOSE AND THROATIRRITATION NAUSEAVOMITING

PIDFID

CIS12DCE 200NONENONE COLORLESSCOLORLES LIQUID WITHSLIGHTLY ACRIDCHLOROFORMLIKE ODOR

LNH ING CON

CNS DEPRESSION EYE ANDRESPIRATORY SYSTEMIRRITATION PIDFID

CRI
COCD
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DESIGNATED SIGNALING PERSON WILL ENSURE THAT THE MOVING PARTSPART OF THE

EQUIPMENT MAINTAIN SAFE CLEARANCESCLEARANCE TO THE HAZARDS EQUIPMENT WILL BE

KEPT AT LEAST 20 FEET AWAY FROM ENERGIZED ELECTRICAL LINES

ALL PORTABLE EQUIPMENT AND TOOLSTOOL WILL BE INSPECTED PRIOR TO EACH DAYTSDAYT USE

AND AS OFTEN AS NECESSARY TO ENSURE THEY ARE SAFE TO USE DEFECTIVE

EQUIPMENT AND TOOLSTOOL WILL BE REMOVED FROM SERVICE IMMEDIATELY

EXAMPLESEXAMPLE OF DEFECTIVE TOOLSTOOL INCLUDE HOOKSHOOK AND CHAINSCHAIN STRETCHED BEYOND

ALLOWABLE DEFORMATIONSDEFORMATION CABLESCABLE AND ROPESROPE WITH MORE THAN THE ALLOWABLE

NUMBER OF BROKEN STRANDSSTRAND MISSING GROUNDING PRONGSPRONG ON POWER TOOLSTOOL

DEFECTIVE ONOFF SWITCHESSWITCHE MUSHROOMED HEADSHEAD OF IMPACT TOOLSTOOL SPRUNG
WRENCH JAWSJAW AND MISSING OR BROKEN HANDLESHANDLE OR GUARDSGUARD AS WELL AS WOODEN

HANDLESHANDLE WHICH ARE CRACKED SPLINTERED OR LOOSE ALL EQUIPMENT AND TOOLSTOOL

WILL BE USED WITHIN THEIR RATED CAPACITIESCAPACITIE AND CAPABILITIES

422 FLAMMABILITY HAZARDSHAZARD

DUE TO THE NATURE OF THISTHI PROJECT THE HAZARDSHAZARD ASSOCIATED WITH FLAMMABILITY

ARE EXPECTED TO BE LOW HOWEVER THE FOLLOWING GOOD MANAGEMENT

PRACTICESPRACTICE SHALL APPLY AT THE SITE

ALL ELECTRICAL EQUIPMENT USED DURING THE PROJECT WILL BE INSPECTED TO

ENSURE THAT IT IS IN GOOD REPAIR AND HAS NO FRAYED OR LOOSE CONNECTIONSCONNECTION

BEFORE USE ONLY APPROVED LISTED EQUIPMENT AND COMPONENTSCOMPONENT WILL BE

USED ALL CONNECTIONSCONNECTION WILL BE MADE IN ACCORDANCE WITH NATIONAL ELECTRIC

CODE PRACTICES ALL EQUIPMENT AND DEVICESDEVICE SO DESIGNED WILL BE PROPERLY

GROUNDED OR BONDED TO AN ADEQUATE GROUNDING MECHANISM ALTHOUGH

EXPLOSIVE LIMITSLIMIT ARE NOT EXPECTED ONLY EQUIPMENT LISTED AS EXPLOSION

PROOF WILL BE USED IN AREASAREA WHERE EXPLOSIVITY IS SUSTAINED AT OR ABOVE

PERCENT OF THE LOWER EXPOSURE LIMIT

423 HEAT STRESSSTRES CONCERNSCONCERN

HEAT STRESSSTRES IS THE COMBINATION OF BOTH ENVIRONMENTAL AND PHYSICAL WORK

FACTORSFACTOR THAT CONTRIBUTE TO THE TOTAL HEAT LOAD IMPOSED ON THE BODY
ENVIRONMENTAL FACTORSFACTOR THAT CONTRIBUTE TO HEAT STRESSSTRES INCLUDE AIR

TEMPERATURE RADIANT HEAT EXCHANGE AIR MOVEMENT AND HUMIDITY

THE BODYSBODY RESPONSE TO HEAT STRESSSTRES IS REFLECTED IN THE DEGREE OF TOMS
WHEN HEAT STRESSSTRES IS EXCESSIVE FOR THE EXPOSED INDIVIDUAL FEELING OF

DISCOMFORT OR DISTRESSDISTRES MAY RESULT AND HEATRELATED DISORDER MAY ENSUE

THE SEVERITY OF THE RESPONSE WILL DEPEND NOT ONLY ON THE MAGNITUDE OF THE
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PREVAILING STRESSSTRES BUT ALSO ON THE AGE PHYSICAL FITNESSFITNES DEGREE OF

ACCLIMATIZATION AND DEHYDRATION OF THE WORKER

HEAT STRESSSTRES IS GENERAL TERM USED TO DESCRIBE ONE OR MORE OF THE FOLLOWING

HEATRELATED DISABILITIESDISABILITIE AND ILLNESSES

HEAT CRAMPS PAINFUL INTERMITTENT SPASMSSPASM OF THE VOLUNTARY MUSCLESMUSCLE

FOLLOWING HARD PHYSICAL WORK IN HOT ENVIRONMENT CRAMPSCRAMP USUALLY

OCCUR AFTER HEAVY SWEATING AND OFTEN BEGIN AT THE END OF WORK SHIFT

HEAT EXHAUSTION PROFUSE SWEATING WEAKNESSWEAKNES RAPID PULSE DIZZINESSDIZZINES

NAUSEA AND HEADACHE THE SKIN IS COOL AND SOMETIMESSOMETIME PALE AND CLAMMY
WITH SWEAT BODY TEMPERATURE IS NORMAL OR SUBNORMAL NAUSEA

VOMITING AND UNCONSCIOUSNESSUNCONSCIOUSNES MAY OCCUR

HEAT STROKE SWEATING IS DIMINISHED OR ABSENT THE SKIN IS HOT DRY AND

FLUSHED INCREASED BODY TEMPERATURE IF UNCONTROLLED MAY LEAD TO

DELIRIUM CONVULSIONSCONVULSION COMA AND EVEN DEATH MEDICAL ATTENTION IS NEEDED

IMMEDIATELY

WORKERSWORKER WILL BE TRAINED ON THE SIGNSSIGN AND SYMPTOMSSYMPTOM OF THE FORMSFORM OF HEAT

STRESSSTRES AND WILL BE ENCOURAGED TO MONITOR THEMSELVESTHEMSELVE AND OTHERS IN

ADDITION EXPERIENCE HAS SHOWN THAT THE FOLLOWING WORKREST REGIMEN IS

APPROPRIATE FOR FIELD WORKERSWORKER PERFORMING VARIOUSVARIOU DEGREESDEGREE OF WORK WHILE

WEARING LEVEL PPE ALL VALUESVALUE ARE GIVEN IN DEGREESDEGREE CELSIUSCELSIU WET

BULB GLOBE TEMPERATURE

WORK LOAD

WORLFREST REGIMEN LIGHT MODERATE HEAVY

CONTINUOUSCONTINUOU WORK 300 267 250

75 WORK25 306 280 259

REST EACH HOUR

50 WORK50 314 294 279

REST EACH HOUR

25 WORK75 322 311 300

REST EACH HOUR
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WBGT IS DEFINED ACCORDING TO THE FOLLOWING FORMULA OUTDOORSOUTDOOR WITH SOLAR

LOAD WHERE WB GT AND DB ARE THE WET BULB GLOBE AND DRY BULB

TEMPERATURESTEMPERATURE RESPECTIVELY

WBGT 07WB 02GT 01DB

THE WORKLOAD CLASSESCLASSE ARE DEFINED IN THE AMERICAN CONFERENCE OF

GOVERNMENTAL INDUSTRIAL HYGIENISTSHYGIENIST BOOKLET THRESHOLD LIMIT VALUESVALUE AND

BIOLOGICAL EXPOSURE INDICESINDICE
FOR

19951996

424 COLD STRESSSTRES CONCERNSCONCERN

FATAL EXPOSURESEXPOSURE TO COLD AMONG WORKERSWORKER HAVE ALMOST ALWAYSALWAY RESULTED FROM

ACCIDENTAL EXPOSURESEXPOSURE INVOLVING FAILURE TO ESCAPE FROM LOW ENVIRONMENTAL

AIR TEMPERATURESTEMPERATURE OR FROM IMMERSION IN LOW TEMPERATURE WATER COLD

STRESSSTRES HYPOTHERMIA AND COLD INJURY CAN BE AVOIDED BY PREVENTING FALL

IN THE DEEP CORE TEMPERATURE OF THE BODY

SYMPTOM OF HYPOTHERMIA IS AN INCREASED METABOLIC RATE THISTHI IS THE

BODYSBODY ATTEMPT TO COMPENSATE FOR THE HEAT LOSSLOS AND SHIVERING WORKERSWORKER
SHOULD BE PROTECTED FROM EXPOSURE TO COLD SO THAT THE DEEP CORE

TEMPERATURE DOESDOE NOT FALL BELOW 36 968 DEGREESDEGREE FAHRENHEIT

LOWER BODY TEMPERATURESTEMPERATURE CAN RESULT IN REDUCED MENTAL ALERTNESSALERTNES

REDUCTION IN RATIONAL DECISION MAKING OR LOSSLOS OF CONSCIOUSNESSCONSCIOUSNES WITH THE

THREAT OF FATAL CONSEQUENCES

PAIN IN THE EXTREMITIESEXTREMITIE MAY BE THE FIRST
EARLY WARNING OF COLD STRESS

DURING EXPOSURE TO COLD MAXIMUM SEVERE SHIVERING DEVELOPSDEVELOP WHEN THE

BODYSBODY TEMPERATURE HAS FALLEN TO 35 95 F EXPOSURE TO COLD SHALL BE

IMMEDIATELY TERMINATED FOR ANY WORKER WHEN SEVERE SHIVERING BECOMESBECOME
EVIDENT

THE BODY MUST BE PROTECTED FROM EXPOSURE TO COLD AIR TEMPERATURESTEMPERATURE VIA

WHOLE BODY PROTECTION

ADEQUATE INSULATING CLOTHING MUST BE PROVIDED TO WORKERSWORKER IF WORK IS

PERFORMED IN AIR TEMPERATURESTEMPERATURE BELOW 40 F

OLDER WORKERSWORKER OR WORKERSWORKER WITH CIRCULATORY PROBLEMSPROBLEM MUST BE PROVIDED

WITH EXTRA INSULATING CLOTHING ANDOR REDUCTION IN THE DURATION OF

EXPOSURE

GLOVESGLOVE SHALL BE USED BY ALL WORKERSWORKER IF THE AIR TEMPERATURE FALLSFALL BELOW

40F
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TO PREVENT FROSTBITE WORKERSWORKER SHOULD WEAR INSULATED GLOVESGLOVE WHEN IN

CONTACT WITH SURFACESSURFACE BELOW 20 F MITTENSMITTEN ARE REQUIRED IF THE AIR

TEMPERATURE FALLSFALL BELOW F

IF INSULATED CLOTHING IS NOT ADEQUATE TO PREVENT SENSATIONSSENSATION OF EXCESSIVE

COLD OR FROSTBITE AUXILIARY
HEATERSHEATER OR SUSPENSION OF WORK IS REQUIRED

R
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SECTION 50

EXPOSURE MONITORING PLAN

51 AREA AND PERSONAL MONITORING

AIR MONITORING WILL BE CONDUCTED TO DETERMINE THE PRESENCE OF ONSITE

HAZARDOUSHAZARDOU CONDITIONSCONDITION AND WILL HELP DETERMINE THE LEVEL OF PERSONAL

PROTECTION REQUIRED FOR PERSONNEL ENVIRONMENTAL MONITORING EQUIPMENT

WILL INCLUDE PHOTOIONIZATIORI DETECTOR PID OR FLAME IONIZATION

DETECTOR FID FOR VOLATILE ORGANICSORGANIC AND IF NECESSARY MINIRAM FOR

DUSTS CHARACTERIZATION OF THESE INSTRUMENTSINSTRUMENT WILL DETERMINE AIRBORNE

CONTAMINANTSCONTAMINANT PRESENT AND THEIR CONCENTRATIONSCONCENTRATION IN THE WORKPLACE AND WILL

HELP ASSESSASSES WORKER SAFETY

511 GENERAL AREA MONITORING

AREA AIR MONITORING WILL BE CONDUCTED DURING ALL FIELD WORK THE INTENT IS

TO UTILIZE GENERIC FIELD INSTRUMENTSINSTRUMENT AND ACTION LEVELSLEVEL TO ASSESSASSES THE

CONTINUOUSCONTINUOU EXPOSURE TO FIELD PERSONNEL DURING THE INVESTIGATION AND TO

UPGRADE OR DOWNGRADE PPE IN RESPONSE TO THE MONITORING THE GENERAL

1 MONITORING SHALL CONSIST OF DAILY BREATHING ZONE MONITORING EVERY 30

MINUTESMINUTE USING THE PID OR FID AND MINIRAM IF APPLICABLE IN ADDITION

UPON UNIOCKING EACH MONITORING WELL THE WELL HEADSPACE WILL BE

MONITORED USING PID OR FID DAILY CALIBRATION CHECKSCHECK AND MAINTENANCE

OF THE PID OR RD AND MINIRAM WILL ALSO BE RECORDED AND PERFORMED

ACCORDING TO THE MANUFACTURERSMANUFACTURER RECOMMENDATIONSRECOMMENDATION SEE APPENDIX FOR

CALIBRATION DOCUMENTATION SHEET BREATHING ZONE READINGSREADING WILL BE

RECORDED IN THE FIELD LOG BOOK

52 ACTION LEVELSLEVEL

THE SHO WILL ESTABLISH DAILY BACKGROUND TOTAL ORGANIC VAPOR TOV LEVELSLEVEL

AND DUST LEVELSLEVEL IF NECESSARY PRIOR TO INITIATING SITE ACTIVITIES UNDER MOST
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CIRCUMSTANCESCIRCUMSTANCE THESE LEVELSLEVEL CAN BE DETERMINED BY TAKING MULTIPLE READINGSREADING
AT REPRESENTATIVE LOCATIONSLOCATION ALONG THE PERIMETER OF THE SITE AND AVERAGING

THE RESULTSRESULT OF SUSTAINED MEASUREMENTS

DECISIONSDECISION TO UPGRADE OR DOWNGRADE PERSONAL PROTECTION WILL BE BASED ON

SUSTAINED BREATHING ZONE TOV ANDOR DUST LEVELSLEVEL THAT EXCEED BACKGROUND
LEVELSLEVEL AS WELL AS APPLICABLE REGULATORY EXPOSURE LIMITS BREATHING ZONE

REFERSREFER TO THE AREA FROM THE TOP OF THE SHOULDERSSHOULDER TO THE TOP OF THE HEAD

SPECIFIC CRITERIA FOR UPGRADING OR DOWNGRADING PERSONAL PROTECTION BASED

ON TOV AND DUST LEVELSLEVEL ARE PRESENTED IN THE FOLLOWING TABLE

A32
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SUSTAINED BREATHING LEVEL OF PROTECTION

ZONE TOV PPM AND

DUST MILLIGRAMSMETER

MGRN3

BACKGROUND PPM LEVELD

BACKGROUND 05 MGRN3 NO RESPIRATORY PROTECTION

PPM TO 20 PPM LEVELC WHALFFACE RESPIRATOR

05 MGRN3 TO 25 MGRN3 HALF FACE AIRPURIFYING RESPIRATOR

EQUIPPED WITH ORGANIC VAPORHIGH

EFFICIENCY PARTICULATE AIR

CARTRIDGESCARTRIDGE

20 PPM TO 50 PPM LEVELC WFULLFACE RESPIRATOR

25 MGRN3 TO 50 MGRN3 FULLFACE APR EQUIPPED WITH ORGANIC

VAPORHEPA CARTRIDGESCARTRIDGE

ABOVE 50 PPM OR 50 MGRN3 LEVELB

SUPPLIEDAIR RESPIRATORSRESPIRATOR
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SECTION 60

GENERAL SAFE WORKPROCEDURESPROCEDURE

61 PERSONAL PROTECTION

ADDITION TO THE RESPIRATORY PROTECTION DESCRIBED IN SECTION 50 THE

MINIMUM PPE AVAILABLE ON SITE SHALL INCLUDE CHEMICAL RESISTANT COVERALLSCOVERALL

HARD HATSHAT EYE PROTECTION IE SAFETY GLASSESGLASSE EAR PLUGSPLUG INNER LATEX OR

POLYVINYL CHLORIDE GLOVESGLOVE OUTER NITRILE GLOVESGLOVE AND SAFETY BOOTS IT IS

EXPECTED THAT THE HIGHEST LEVEL OF PROTECTION THAT MAY BE NEEDED DURING

FIELD INVESTIGATION ACTIVITIESACTIVITIE WILL BE LEVEL WHICH CONSISTSCONSIST OF THE

FOLLOWING

FULL LENGTH SHIRT AND LONG PANTSPANT

11 STEELTOED BOOTSBOOT OR SAFETY SHOESSHOE

SAFETY GLASSESGLASSE

HARD HAT

AIRPURIFYING RESPIRATOR EQUIPPED WITH APPROPRIATE FILTER CARTRIDGESCARTRIDGE

CHEMICAL RESISTANT CLOTHING IE TYVEK POLYCOATED TYVEK OR SARANAX

SUITS SUITSSUIT ARE TO BE ONEPIECE WITH ATTACHED HOODSHOOD AND ELASTIC WRIST

BANDSBAND

OUTER CHEMICAL RESISTANT GLOVESGLOVE AND INNER LATEX SURGICAL GLOVESGLOVE AND

CHEMICALRESISTANT OVERBOOTS

62 WORK ZONESZONE AND DECONTAMINATION PROCEDURESPROCEDURE

WORK ZONESZONE AND DECONTAMINATION PROCEDURESPROCEDURE WILL BE ESTABLISHED IN

ACCORDANCE WITH GUIDANCE PROVIDED IN CHAPTERSCHAPTER AND 10 OF THE

NIOSIIIOSHAUSCGE DOCUMENT OCCUPATIONAL SAFE FIJ
AND HEALTH

GUIDANCE MANUAL
FOR HAZARDOUSHAZARDOU WASTE SITE ACTIVITIES WHERE APPLICABLE THE
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EXCLUSION ZONESZONE WILL BE MARKED WITH YELLOW CAUTION TAPE THE LOCATION OF

THE ZONESZONE MAY BE MODIFIED TO FIT APPLICABLE FIELD CONDITIONSCONDITION HOWEVER

PROPOSED MODIFICATIONSMODIFICATION MUST BE APPROVED BY THE SHO

IF NECESSARY MINIMUM TWOBASIN WASHRINSE STATION WILL BE PLACED IN

THE CONTAMINATIONREDUCT ZONE TO FACILITATE CLEANING AND REMOVAL OF

PPE THE WASHRINSE STATION WILL BE USED BY WORKERSWORKER TO CLEAN AND RINSE

BOOTSBOOT AND GLOVES THE GROUND BENEATH THESE BASINSBASIN WILL BE COVERED WITH

PLASTIC TO ENSURE THE GROUND IS NOT CONTAMINATED WITH BASIN WASHRINSE
WATER DRUM OR OTHER CONTAINER WILL BE DESIGNATED TO DISPOSE OF PPE

THAT WILL NOT BE REUSED

IT IS EXPECTED THAT THE HIGHEST LEVEL OF PROTECTION USED DURING PROJECT

INVESTIGATION ACTIVITIESACTIVITIE WILL BE LEVEL C BASED ON THE LEVEL OF EXPECTED

EXPOSURE TO CHEMICAL CONSTITUENTSCONSTITUENT SOME OR ALL OF THE FOLLOWING PERSONNEL

DECONTAMINATION PROCEDURESPROCEDURE WILL BE USED AS NECESSARY

STATION EQUIPMENT DROP DEPOSIT EQUIPMENT USED ON SITE

IE TOOLSTOOL SAMPLING DEVICESDEVICE AND CONTAINERSCONTAINER MONITORING INSTRUMENTSINSTRUMENT

RADIOSRADIO AND CLIPBOARDSCLIPBOARD ON PLASTIC DROP CLOTHS SEGREGATION AT THE DROP
STATION REDUCESREDUCE THE PROBABILITY OF CROSSCONTAMINATION DURING HOT

WEATHER OPERATIONSOPERATION COOLDOWN STATION MAY BE SET UP WITHIN THISTHI

AREA

STATION OUTER GARMENT BOOTSBOOT AND GLOVESGLOVE WASH AND RINSE SCRUB

OUTER BOOTSBOOT AND GLOVESGLOVE AND SPLASH SUIT WITH DECON SOLUTION OR

DETERGENT WATER RINSE OFF USING COPIOUSCOPIOU AMOUNTSAMOUNT OF WATER

STATION OUTER BOOT AND GLOVE REMOVAL REMOVE OUTER BOOTSBOOT AND

GLOVES DEPOSIT IN CONTAINER WITH PLASTIC LINER

STATION CANISTER OR MASK CHANGE EXCHANGE WORKERSWORKER CANISTER DON

NEW OUTER GLOVESGLOVE AND BOOT COVERSCOVER TAPE JOINTSJOINT AND WORKER RETURNSRETURN TO

DUTY IF WORKER LEAVESLEAVE THE EXCLUSION ZONE TO CHANGE CANISTER OR MASK
THISTHI IS THE LAST STEP IN THE DECONTAMINATION PROCEDURE

STATION BOOTSBOOT GLOVESGLOVE AND OUTER GARMENT REMOVAL REMOVE AND

DEPOSIT BOOTSBOOT CHEMICALRESISTANT SPLASH SUIT AND INNER GLOVESGLOVE IN

SEPARATE CONTAINERSCONTAINER LINED WITH PLASTIC

STATION FACE PIECE REMOVAL FACE PIECE IS REMOVED AVOID

TOUCHING FACE WITH FINGERS FACE PIECE IS DEPOSITED ON PLASTIC SHEET

STATION FIELD WASH HANDSHAND AND FACE ARE THOROUGHLY WASHED
SHOWER IF BODY CONTAMINATION IS SUSPECTED

A34

KCSIIP4 41598



FINAL

DURING DECONTAMINATION ALL PERSONNEL MUST FOLLOW THE APPROPRIATE ORDER

FOR CLEANSING AND REMOVING BOOTSBOOT OUTER GLOVESGLOVE COVERALLSCOVERALL OR PROTECTIVE

SUIT RESPIRATORSRESPIRATOR AND INNER GLOVES DIRECT CONTACT WITH CONTAMINATED PPE

CAN BE AVOIDED BY PROPER DECONTAMINATION SEQUENCE RESPIRATORSRESPIRATOR IF

USED ARE NOT TO BE REMOVED BEFORE LEAVING THE CONTAMINATED AREA TO AVOID

POTENTIAL INHALATION HAZARD DURING DECONTAMINATION

WATER SOAP AND PAPER TOWELSTOWEL WILL BE AVAILABLE FOR CLEANING OF THE HANDSHAND

AND FACE BEFORE BREAKSBREAK EATING DRINKING OR SMOKING

63 GENERAL SAFETY RULESRULE

IN ADDITION TO THE SPECIFIC REQUIREMENTSREQUIREMENT OF THISTHI SSHP COMMON SENSE

SHOULD PREVAIL AT ALL TIMES THE FOLLOWING GENERAL SAFETY RULESRULE AND

PRACTICESPRACTICE WILL BE IN EFFECT AT THE SITE

THE SITE WILL BE SUITABLY MARKED OR BARRICADED AS NECESSARY TO PREVENT

UNAUTHORIZED VISITORS THESE BARRICADESBARRICADE WILL NOT HINDER EMERGENCY

SERVICESSERVICE IF NEEDED

ALL OPEN HOLESHOLE EXCAVATIONSEXCAVATION TRENCHESTRENCHE AND OBSTACLESOBSTACLE WILL BE PROPERLY

BARRICADED IN ACCORDANCE WITH LOCAL SITE NEEDS THESE NEEDSNEED WILL BE

DETERMINED BY PROXIMITY TO TRAFFIC WAYSWAY BOTH PEDESTRIAN AND

VEHICULAR AND SITE OF THE HOLE TRENCH OR OBSTACLE IF HOLESHOLE ARE REQUIRED

TO BE LEFT OPEN DURING NONWORKING HOURSHOUR THEY WILL BE ADEQUATELY

DECKED OVER OR BARRICADED AND
SUFFICIENTLY LIGHTED

PRIOR TO CONDUCTING ANY DIGGING OR BORING OPERATIONSOPERATION UNDERGROUND

UTILITY LOCATIONSLOCATION WILL BE IDENTIFIED THE SITE REPRESENTATIVE AND LOCAL

UTILITY AUTHORITIESAUTHORITIE OR UNDERGROUND ALERT WILL BE CONTACTED TO PROVIDE

LOCATIONSLOCATION OF UNDERGROUND UTILITY LINESLINE AND PRODUCT PIPING ALL BORING

EXCAVATION AND OTHER SITE WORK WILL BE PLANNED AND PERFORMED WITH

CONSIDERATION FOR UNDERGROUND LINES

SMOKING AND IGNITION SOURCESSOURCE IN THE VICINITY OF FLAMMABLE OR

CONTAMINATED MATERIAL IS PROHIBITED DESIGNATED SMOKING AREASAREA WILL

BE DELINEATED

DRILLING BORING MOVEMENT AND USE OF CRANESCRANE AND
DRILLING RIGSRIG

ERECTION OF TOWERSTOWER MOVEMENT OF VEHICLESVEHICLE AND EQUIPMENT AS WELL AS

OTHER ACTIVITIESACTIVITIE WILL BE PLANNED AND PERFORMED WITH CONSIDERATION FOR

THE LOCATION HEIGHT AND RELATIVE POSITION OF ABOVEGROUND UTILITIESUTILITIE AND
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FIXTURES THESE FIXTURESFIXTURE INCLUDE SIGNSSIGN LIGHTSLIGHT CANOPIESCANOPIE BUILDINGSBUILDING OTHER

STRUCTURESSTRUCTURE AND CONSTRUCTION AS WELL AS NATURAL FEATURESFEATURE SUCH AS TREESTREE

BOULDERSBOULDER BODIESBODIE OF WATER AND TERRAIN

WHEN WORKING IN AREASAREA WHERE FLAMMABLE VAPORSVAPOR MAY BE PRESENT

PARTICULAR CARE MUST BE EXERCISED WITH TOOLSTOOL AND EQUIPMENT THAT MAY
BE SOURCESSOURCE OF IGNITION ALL TOOLSTOOL AND EQUIPMENT MUST BE PROPERLY

BONDED ANDOR GROUNDED

INDIVIDUALSINDIVIDUAL WITH BEARDSBEARD THAT INTERFERE WITH RESPIRATOR FIT ARE NOT

ALLOWED WITHIN THE EXCLUSION ZONE THISTHI IS NECESSARY BECAUSE ALL SITE

PERSONNEL MAY BE CALLED UPON TO USE RESPIRATOR PROTECTION IN SOME

SITUATIONSSITUATION AND BEARDSBEARD DO NOT ALLOW FOR PROPER RESPIRATOR FIT

NO SMOKING EATING OR DRINKING WILL BE ALLOWED IN THE CONTAMINATED

AREAS

TOOLSTOOL AND HANDSHAND MUST BE KEPT AWAY FROM THE FACE

PERSONNEL SHOULD SHOWER AS SOON AS POSSIBLE AFTER LEAVING THE SITE

EACH ENVIRONMENTAL SAMPLE MUST BE TREATED AND HANDLED AS THOUGH IT

WERE EXTREMELY TOXIC

DO NOT TOUCH OBVIOUSOBVIOU CONTAMINATED MATERIALS AVOIDING CONTACT WITH

THESE MATERIALSMATERIAL WILL FACILITATE DECONTAMINATION

PERSONSPERSON WITH LONG HAIR ANDOR LOOSEFITTING CLOTHING THAT COULD BECOME

ENTANGLED IN POWER EQUIPMENT ARE NOT PERMITTED IN THE WORK AREA

HORSEPLAY IS PROHIBITED IN THE WORK AREA THE SHO HAS THE AUTHORITY

TO DISCHARGE SITE PERSONNEL FOR HORSEPLAY

WORK WHILE UNDER THE INFLUENCE OF INTOXICANTSINTOXICANT NARCOTICSNARCOTIC OR CONTROLLED

SUBSTANCESSUBSTANCE IS PROHIBITED

PRIOR TO THE COMMENCEMENT OF EACH DAYSDAY ACTIVITIESACTIVITIE THE SHO WILL CONDUCT

DAILY TAILGATE SAFETY MEETING OUTLINING NEW OR POTENTIAL HAZARDSHAZARD THAT

MAY BE ENCOUNTERED DURING SITE OPERATIONS THE DAILY TAILGATE SAFETY

MEETINGSMEETING WILL BE DOCUMENTED BY COMPLETION OF THE APPROPRIATE FORM

LOCATED IN THE ATTACHMENT TO THISTHI DOCUMENT
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SECTION 70

EMERGENCY RESPONSEACCIDENT
INVESTIGATION

THE PHONE NUMBERSNUMBER OF THE POLICE AND FIRE DEPARTMENTSDEPARTMENT AMBULANCE SERVICE

LOCAL HOSPITAL AND ERM REPRESENTATIVESREPRESENTATIVE ARE PROVIDED ON THE REFERENCE

SHEET AT THE FRONT OF THISTHI SSHP DIRECTIONSDIRECTION TO THE HOSPITAL ARE ALSO

PROVIDED ON THE SHEET

IN THE EVENT OF HEALTH OR SAFETY EMERGENCY AT THE SITE APPROPRIATE

EMERGENCY MEASURESMEASURE WILL IMMEDIATELY BE TAKEN TO ASSIST THOSE WHO HAVE

BEEN INJURED OR EXPOSED AND TO PROTECT OTHERSOTHER FROM HAZARDS THE SHO
WILL BE IMMEDIATELY NOTIFIED AND WILL RESPOND ACCORDING TO THE

SERIOUSNESSSERIOUSNES OF THE INJURY PERSONNEL TRAINED IN FIRST AID WILL BE PRESENT

DURING SITE ACTIVITIESACTIVITIE TO PROVIDE APPROPRIATE TREATMENT OF
INJURIESINJURIE OR

ILLNESSESILLNESSE INCURRED DURING OPERATIONS THE ERM PROJECT MANAGER AND SITE

MANAGER SHALL BE IMMEDIATELY INFORMED OF ANY SERIOUSSERIOU INJURIES

ANY ACCIDENTINCIDENT RESULTING IN AN OSHA RECORDABLE INJURY OR ILLNESSILLNES

TREATMENT AT HOSPITAL OR PHYSICIANSPHYSICIAN OFFICE PROPERTY DAMAGE OR NEAR

MISSMIS ACCIDENT REQUIRESREQUIRE THAT AN ACCIDENTINCIDENT REPORT BE COMPLETED AND

SUBMITTED TO THE ERM DISH THE INVESTIGATION WILL BE INITIATED AS SOON AS

EMERGENCY CONDITIONSCONDITION ARE UNDER CONTROL THE PURPOSE OF THISTHI

INVESTIGATION IS NOT TO ASSIGN BLAME BUT TO DETERMINE THE PERTINENT FACTSFACT SO

THAT REPEAT OR SIMILAR OCCURRENCESOCCURRENCE CAN BE AVOIDED

71 PLANNING

PRIOR TO FACILITY ENTRANCE THE SHO SHALL PLAN EMERGENCY ACTIONSACTION AND

DISCUSSDISCUS THEM WITH PERSONNEL CONDUCTING PROJECT WORK INITIAL PLANNING

INCLUDESINCLUDE ESTABLISHING THE BEST MEANSMEAN FOR EVACUATION FROM THE AREA IN CASE

OF CATASTROPHE
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72 EMERGENCY SERVICESSERVICE

TESTED SYSTEM MUST EXIST FOR RAPID AND CLEAR DISTRESSDISTRES COMMUNICATIONSCOMMUNICATION

PREFERABLY VOICE FROM ALL PERSONNEL TO THE SHO PRIOR TO COMMENCING ANY

FACILITY INVESTIGATION OR OPERATIONSOPERATION THE SHO SHALL ENSURE THAT ALL PERSONNEL

WORKING AT THE FACILITY KNOW HOW TO COMMUNICATE WITH THE APPROPRIATE

LOCAL EMERGENCY RESPONSE UNITSUNIT AS WELL AS PROVIDE ADEQUATE AND CLEAR

DIRECTIONSDIRECTION BETWEEN WORK LOCATIONSLOCATION AND THE LOCATIONSLOCATION OF SUPPORT PERSONNEL

EMERGENCY RESPONSE CONTACTSCONTACT AND TELEPHONE NUMBERSNUMBER ARE INCLUDED ON THE

EMERGENCY REFERENCE SHEET

73 GENERAL EVACUATION PLAN

II
SHOULD SITE EVACUATION BE ORDERED DUE TO FIRE EXPLOSION OR TOXIC VAPOR

RELEASE THE SHO WILL

ANNOUNCE THE EVACUATION VIA RADIO HORN AND NOTIFY ANG PERSONNEL

AND OTHERSOTHER IN SITE BUILDINGSBUILDING THEN IMMEDIATELY CALL 911

EVALUATE THE IMMEDIATE SITUATION AND DOWNWIND DIRECTION ALL

PERSONNEL WILL EVACUATE IN THE UPWIND DIRECTION

ALL PERSONNEL WILL ASSEMBLE IN AN UPWIND AREA WHEN THE SITUATION

PERMITSPERMIT AND HEAD COUNT WILL BE TAKEN BY THE SHO AND

AWAIT THE ARRIVAL OF QUALIFIED LOCAL EMERGENCY RESPONSE PERSONNEL

74 FIRST AID

QUALIFIED PERSONNEL ON SITE SHALL GIVE FIRST AID AND STABILIZE ANY WORKERSWORKER
NEEDING ASSISTANCE LIFE SUPPORT TECHNIQUESTECHNIQUE SUCH AS CARDIOPULMONARY
RESUSCITATION AND TREATMENT OF LIFETHREATENING PROBLEMSPROBLEM SUCH AS BLEEDING

AIRWAY MAINTENANCE AND SHOCK SHALL BE GIVEN TOP PRIORITY PROFESSIONAL

MEDICAL ASSISTANCE SHALL BE OBTAINED AT THE EARLIEST POSSIBLE OPPORTUNITY
IF ASSISTANCE BEYOND FIRST AID IS REQUIRED CALL 911 AND REQUEST EMERGENCY
MEDICAL ASSISTANCE

FIRSTAID KIT AND EMERGENCY 16OUNCE EYE WASH STATION SHALL BE

MAINTAINED READILY ACCESSIBLE TO ALL WORKERS THE 16OUNCE EYEWASH
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STATION SHOULD BE SUPPLEMENTED BY NEARBY 15MINUTE EYEWASH STATION

PRIOR ARRANGEMENTSARRANGEMENT MUST BE MADE TO FACILITATE EASY ACCESSACCES PREFERABLY

WITHIN 10 SECONDSSECOND OF THE WORK AREA TO THISTHI 15MINUTE EYEWASH STATION

EMERGENCY FIRST AID FOR ORGANIC COMPOUNDSCOMPOUND IS OUTLINED BELOW

741 EYESEYE

FLUSH EYESEYE IMMEDIATELY WITH FRESH WATER FOR AT LEAST 15 MINUTESMINUTE WHILE

HOLDING THE EYELIDSEYELID OPEN IF INJURY OCCURSOCCUR OR IRRITATION PERSISTSPERSIST TRANSPORT

THE WORKERSWORKER TO HOSPITAL EMERGENCY ROOM AS SOON AS POSSIBLE

742 SKIN

WASH SKIN THOROUGHLY WITH SOAP AND WATER SEE DOCTOR IF ANY UNUSUAL

SIGNSSIGN SYMPTOMSSYMPTOM OR SKIN IRRITATION OCCURS LAUNDER CHEMICALLYIMPACTED

CLOTHING

743 INHALATION

MOVE EXPOSED PERSON TO FRESH AIR IF BREATHING HAS STOPPED APPLY

ARTIFICIAL RESPIRATION CALL 911 IMMEDIATELY

744 INGESTION

IF HAZARDOUSHAZARDOU CHEMICALSCHEMICAL ARE SWALLOWED DO NOT MAKE PERSON VOMIT CALL

POISON CONTROL CENTER IMMEDIATELY

75 FIRE PROTECTION AND RESPONSE

TO ENSURE THAT FIRE AND EXPLOSION HAZARDSHAZARD ARE MINIMIZED FIELD PROCEDURESPROCEDURE

INVOLVING POTENTIAL FIREEXPLOSION HAZARDSHAZARD MUST BE COORDINATED WITH THE

LOCAL FIRE DEPARTMENT CALL 911 IN THE EVENT OF ANY FIRE AT WORK LOCATION

AT LEAST ONE FIRE EXTINGUISHER WITH MINIMUM CLASSCLAS RATING OF 2OBC SHALL BE

PROVIDED WITHIN 50 FEET OF THE SITE ACTIVITIES THE FIRE EXTINGUISHER WILL BE

INSPECTED ARMUALLY AT MINIMUM AND THE INSPECTIONSINSPECTION WILL BE DOCUMENTED

ON AN ATTACHED FIRE EXTINGUISHER INSPECTION TAG

POTENTIAL FIRE SOURCESFLAMMABLE MATERIALSMATERIAL THAT MAY BE PRESENT ON SITE

DURING FIELD WORK INCLUDE GASOLINE ANDOR DIESEL STORED IN VEHICLE FUEL

TANKSTANK PORTABLE GENERATOR FUEL TANKSTANK AND SMALL FUEL CANSCAN FOR REFUELING
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PORTABLE GENERATORS IN ADDITION SMALL QUANTITIESQUANTITIE OF METHANOL WILL BE

USED FOR SAMPLING EQUIPMENT DECONTAMINATION CONTAINERSCONTAINER FOR FLAMMABLE

MATERIALSMATERIAL WILL BE INSPECTED FOR POSSIBLE LEAKSLEAK OR OVERFILLSOVERFILL AT LEAST ONCE PER

DAY CORRECTIVE ACTIONSACTION WILL BE TAKEN AS NECESSARY TO REPAIR OR REPLACE

LEAKING CONTAINERSCONTAINER OR TO CLEAN OVERFILL RESIDUAL FROM THE OUTSIDE OF

CONTAINERS CARE WILL BE TAKEN TO KEEP FLAMMABLE MATERIALSMATERIAL AWAY FROM

POTENTIAL IGNITION SOURCES

76 SITE CONTROL MEASURESMEASURE

THE SITE CONTROL MEASURESMEASURE LISTED BELOW ARE TO BE FOLLOWED TO MINIMIZE THE

POTENTIAL CONTAMINATION OF WORKERSWORKER PROTECT THE PUBLIC FORM POTENTIAL SITE

HAZARDSHAZARD AND CONTROL SITE ACCESS

BARRICADESBARRICADE AND BARRICADE TAPE WILL BE USED TO DELINEATE AN EXCLUSION ZONE

AROUND
DRILLING AREAS AN OPENING IN THE BARRICADESBARRICADE UPWIND OF THE

EQUIPMENT WILL SERVE AS AN ENTRYEXIT POINT PERSONNEL

DECONTAMINATION STATION WILL BE ESTABLISHED AT THISTHI POINT ALL ACCESSACCES TO THE

DRILLING LOCATION WILL BE MADE AT THE ENTRYEXIT POINT

THE SITE WILL BE BARRICADED OR OTHERWISE MADE SECURE AT THE END OF EACH

WORKDAY SOILSSOIL WILL BE DRUMMED OR PLACED ON PLASTIC AND COVERED

DECONTAMINATION FLUIDSFLUID WILL BE DRUMMED AND PROPERLY LABELED

THE SHO WILL LOG ALL SITE VISITORSVISITOR IN THE FIELD NOTEBOOK AND WILL ENSURE THAT

ALL PERSONNEL ENTERING THE WORK ZONE ARE BRIEFED ON SITE ACTIVITIESACTIVITIE AND

POTENTIAL HAZARDS

77 SITE OPERATION ZONESZONE

THE FOLLOWING THREE SITE OPERATION ZONESZONE WILL BE ESTABLISHED AT EACH

INVESTIGATION SITE

EXCLUSION ZONE

CONTAMINATION REDUCTION ZONE AND

SUPPORT ZONE

THE EXCLUSION ZONE INCLUDESINCLUDE AREASAREA OF ACTIVE INVESTIGATION OR CLEANUP
PRESCRIBED LEVELSLEVEL OF PROTECTION MUST BE WORN BY ALL PERSONNEL WITHIN THE

A40
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FINAL

EXCLUSION ZONE THE BOUNDARY OF THE EXCLUSION ZONE SHOULD BE WELL

DEFINED PHYSICAL OR GEOGRAPHICAL BARRIER

THE CONTAMINATION REDUCTION ZONE SERVESSERVE TO PREVENT THE TRANSFER OF

HAZARDOUSHAZARDOU MATERIALSMATERIAL PICKED UP ON PERSONNEL OR EQUIPMENT IN THE

EXCLUSION ZONE

THE SUPPORT ZONE IS THE OUTERMOST AREA AND IS CONSIDERED NON
CONTAMINATED AREA THE FIELD OPERATIONSOPERATION COMMAND POST FIRST AID STATION

AND ANY OTHER INVESTIGATION SUPPORT AREASAREA ARE LOCATED IN THE SUPPORT ZONE

POTENTIALLY CONTAMINATED EQUIPMENT IS NOT ALLOWED IN THISTHI AREA

78 EMERGENCY OPERATION SHUTDOWN PROCEDURESPROCEDURE

IN THE EVENT THAT AN EXTREMELY HAZARDOUSHAZARDOU SITUATION DEVELOPSDEVELOP ON SITE THE

SHO MAY TEMPORARILY SUSPEND OPERATIONSOPERATION UNTIL THE SITUATION IS CORRECTED

OR CONTROLLED THE SHO WILL HAVE THE AUTHORITY TO RESTART OPERATIONSOPERATION WHEN

THE SITUATION AS BEEN CORRECTED AND SAFE WORKING CONDITIONSCONDITION HAVE BEEN

RESTORED

79 SPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASE

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE RESULTING IN HUMAN EXPOSURE OR

OFFSITE ENVIRONMENTAL CONTAMINATION ARE REPORTED TO THE APPROPRIATE

AUTHORITIESAUTHORITIE BY THE SHO SMALL SPILLSSPILL ARE REPORTED TO THE SHO AND ARE

TAKEN CARE OF PER THE CHEMICAL MANUFACTURESMANUFACTURE RECOMMENDED PROCEDURES

710 COMMUNITY SAFETY

RELEASE OR OFFSITE MIGRATION OF CONTAMINANTSCONTAMINANT DURING FIELD OPERATIONSOPERATION IS

UNLIKELY HOWEVER IN THE EVENT OF SIGNIFICANT RELEASE OF CONTAMINANTSCONTAMINANT

DURING FIELD WORK THE PROPER STATE AND LOCAL AUTHORITIESAUTHORITIE WILL BE

IMMEDIATELY NOTIFIED APPROPRIATE ACTIONSACTION WILL BE TAKEN TO PROTECT THE

PUBLIC AND CONTROL THE CONTAMINANT RELEASE OR MIGRATION

A41
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FINAL

ATTACHMENT

SAFETY AND HEALTH FORMSFORM
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FINAL

SIGNATURE PAGE

THE FOLLOWING SIGNATURESSIGNATURE INDICATE THAT THE SAFETY AND HEALTH PROGRAM HAS BEEN

READ AND ACCEPTED BY ERM MANAGEMENT AND PERSONNEL AS WELL AS ALL CONTRACTORSCONTRACTOR

AND SUBCONTRACTORSSUBCONTRACTOR AND THEIR PERSONNEL

NAME TITLE COMPANY SIGNATURE DATE

A43
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SUPERVISORSSUPERVISOR ACCIDENTINCIDENT INVESTIGATION REPORT

FINAL

INJURED EMPLOYEE TITLE

DATE OF ACCIDENTINCIDENT DEPT

LOCATION TIME ON THISTHI JOB

ENGAGED IN WHAT WORK WHEN INJURED

NATURE OF ACCIDENTINCIDENT

HOW DID ACCIDENT INCIDENT OCCUR

WHAT CAN BE DONE TO PREVENT RECURRENCE OF THE ACCIDENT

WHAT HAS BEEN DONE TO PREVENT RECURRENCE OF THE ACCIDENT

SUPERVISORSSUPERVISOR SIGNATURE DEPT DATE

REVIEWERSREVIEWER SIGNATURE DEPT DATE

NOTE TO BE SUBMITTED TO THE SAFETY AND HEALTH MANAGER WITHIN DAYSDAY OF THE

ACCIDENT INCIDENT

A44
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IL
ERM

DAILY TAILGATE SAFETY MEETING FORM

DATE TIME

PROJECT NAME
SPECIFIC LOCATION
TYPE OF WORK
CHEMICALSCHEMICAL PRESENT

PROTECTIVE CLOTHINGEQUIPMENT

HAZARDSHAZARD OF CHEMICALSCHEMICAL PRESENT

PHYSICAL HAZARDSHAZARD

NAME PRINTED

FINAL

JOB NUMBER

SAFETY TOPICSTOPIC DISCUSSED

EMERGENCY PROCEDURESPROCEDURE

HOSPITALCLINIC PHONE PARAMEDICSPARAMEDIC

HOSPITAL ADDRESSADDRES

SPECIAL HAZARDSHAZARD

OTHER TOPICSTOPIC

SIGNATURE

ATTENDEESATTENDEE

A45
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FINAL

ATTACHMENT

MATERIAL SAFETY DATA SHEETSSHEET

F
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INTEGRA CHEMICAL COMPANY

7T0 THOMASTHOMA AVE SW
RENTON WA 98055

PRIONE 4252779244
CHEMTREC 24 HOUR EMERGENCY RESPONSE TELEPHONE 8004249300

IR

PRODUCT IDENTIFICATION

PRODUCT NAME ISOPROPYL ALCOHOL

SYNONYMSSYNONYM ISOPROPANOL PA 2PROPANOL

CHEMICAL FORMULA CH3CHOHCH3

FORMULA WEIGHT FW 6010

CHEMICAL FAMIIV ALCOHOL

INTEURSINTEUR PRODUCT NUMBERSNUMBER 185510 85513 185515 185519 185531 185550

HAZARD OVERVIEW

HMISHMI RATING 132C NFPA RATING 130
WARNING LABEL

DANGER
HGHLY FLAMMABLE LIQUID KEEP AWAY FROM HEAT SPARKSSPARK AND OPEN FLAME HARMFUL IF SWALLCWED OR THALED USE ONLY

WITH ADEQUATE VENTILATION AVOID CONTACT WITH SKIN EYESEYE AND CLOTHING AIBSH THOROUGHLY AFTER HANDLING

COMPONENTSCOMPONENT

COMPONENT CAS

ISOPROPYL ALCOHOL 00067630 100

PHYSICAL DATA

BOILING POINT 82C SPECIFIC GRAVTTY 07854 WATER

MELTING POINT 885 EVAPORATION RATE 25 BUTYL ACETATE1

VAPOR PRESSURE 33 MM HG20C VAPOR DENSITY 207 AIR

SOLUBILITY

MISCIBLE WITH WATER ALCOHOL ETHER AND CHLOROFORM INSOLUBLE IN SALT SOLUTIONS

APPEPRANCE AND ODOR

CLEAR COLORLESSCOLORLES LIQUID MEDICINAL ALCOHOLIC ODOR

FIRE AND EXPLOSIORI DATA

FLASH POINT

AUTOIANITION TEMOERATURE

FIRE EXTINGUISHING MEDIA

C02 DRY CHEMICAL OR ALCOHOL FOAM WATER MAY BE INEFFECTIVE

SPECIAL FIREFIGHTINA PROCEDURESPROCEDURE

USE WATERTO COOL NEARBY CONTAINERSCONTAINER AND STRUCTURES WEAR FULL PROTECTIVE EQUIPMENT INCLUDING URTABLE RESPIRATORY

PROTECTION

UNUSUAL FIRE AND EXPLOSION HAZARDSHAZARD

VAPORSVAPOR MAY FLOW ALONG SURFACESSURFACE TO DISTANT IGNITION SOURCESSOURCE AND FLASH BACK

HEALTH HAZARD INFORMATION

EFFECTSEFFECT OF OVEREXPOSURE

SKIN CONTACT

MAY CAUSE SKIN IRRITATION PROLONGED CONTACT MAY CAUSE DERMATITIS

EYE CONTACT

MAY INITATE OR BURN THE EYES

16 OD 7IW3HD 93INI II 866IO6T

SOPROPYL ALCOHOL

MATERIAL SAFETY DATA SHEET

MSDSMSD NUMBER
REVISION DATE

REVISION NO

655

17APR97

001

PAGE

FLAMMABLE LIMITSLIMIT BY VOLUME IN AIR

53

750

UPPER 127

TEST METHOD ICC

LOWER
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ISOPROPYL ALCOHOL

MATERIAL SAFETY DATA SHEET

INTEGRA CHEMICAL COMPANY

710 THOMASTHOMA AVE SW
RENTON WA 98055

PLIORIE 4252779244
CHEMTREC 24 HOUR EMERGENCY RESPONSE TELEPHONE 8004249300

HEALTH HAZARD INTOMIATLON

INGESTION

MAY BE HARMFUL IF SWALLOWED SWALLOWING LARGE QUANTITIESQUANTITIE CAUSESCAUSE HEADACHESHEADACHE NAUSEA VOMITING STOMACH

CRAMPSCRAMP DIARRHEA AND UNCONSCIOUSNESS

INHALATION

INHALATION MAY IRRITATE THE NOSE THROAT AND UPPER RESPIRATORY TRACT INHALATION OF HIGH ONC RITRATIONSRITRATION MAY
CAUSE HEADACHE NAUSEA DIZZINESSDIZZINES DROWSINESSDROWSINES NARCOSISNARCOSI CNS DEPRESSION DIFFICULTY

IN BREATHING VERY HIGH

CONCENTRATIONSCONCENTRATION MAY LEAD TO PULMONARY EDEMA AND UNCONSCOUSNESS

CHRONIC EFFECTSEFFECT OF OVEREXPOSURE

NONE IDENTIFIED

EXPOSURE LIMITSLIMIT 051IA PEL

7WA STEL

ISOPROPYL ALCOHOL 400 PPM

ACGIH TLV

400 PPM 500 PPM

LD5C INTRAPERITONEAL MOUSE
LC5O INHALATION RAT

LD5O ORAL RAT

LD5O SKIN RABBIT

MEDICAL CONDITIONSCONDITION GENERALLY AGGRAVATED BY EXPOSURE

SKIN DISORDERSDISORDER EYE DISORDERSDISORDER ARID RESPIRATORY SYSTEM DISEASE

TARGET ORGANSORGAN

RESPIRATORY SYSTEM EYESEYE SKIN AND CENTRAL NERVOUSNERVOU SYSTEM

REPRODUCTIVE EFFECTSEFFECT

NONE IDENTIFIED

CARCINOQENICITY

NONE IDENTIFIED

COMPONENT NTP LISTING IARC LISTING

ISOPROPYT ALCOHOL NO LISTING NO LISTING

EMERGENCY FIRST AID PROCEDURESPROCEDURE

3D OO 1VOIKEIC JEJALNI 96LUS3P PTI SETIAIAT

MSDSMSD NUMBER
REVISION DATE

REVISION NO

1855

17APR97
001

PAGE

LSOPROPYL ALCOHOL

TOXICITY DATA

LSOPROPYI ALCOHOL

NE

CEILING

NE

CEILING

NE

933 MGKG
16000 PPNV8H

5840 MGKG
13 GLKG

OSHA REGU1TED

SKIN CONTACT

WASH WITH SOAP AND WATER SEEK MEDICAL ATTENTION IF IRRITATION DEVELOPS

EVE CONTACT

FLUSH WITH WATER FOR AT LEAST 15 MINUTES SEEK IMMEDIATE MEDICAL ATTENTION

INHALATION

REMOVE VICTIM TO FRESH AIR IF NOT BREATHING GIVE ARTIFICIAL RESPIRATION IF BREATHING IS DIFFICULT ADMINISTER OXYGEN
SEEK MEDICAL ATTENTION

INGESTION

GIVE VICTIM LARGE AMOUNTSAMOUNT OF WATER AND INDUCE VOMITING NEVER GIVE ANYTHING BY MOUTH TO AR UNCONSCIOUSUNCONSCIOU OR

CONVULSING PERSON SEEK IMMEDIATE MEDICAL ATTENTION

ADDITIONAL FJRST AID AND TREATMENT NOTESNOTE
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ISOPROPYL ALCOHOL

MATERIAL SAFETY DATA SHEET

INTEGRA CHEMICAL COMPANY

710 THOMASTHOMA AVE SW
RENTON WA 98055

PHONE 4252779244

CHAMTREC 24 HOUR EMERGENCY RESPONSE TELEPHONE 8004249300

EMERGENCY FIRST AID PROCEDURESPROCEDURE

NO INFORMATION AVAILABLE

REACTIVITY DATA

STABILITY STABLE

HAZARDOUSHAZARDOU POIYMENZATION WIL NOT OCCUR

NCOMNATIBLESNCOMNATIBLE

INCOMPATIBLE WITH STRONG ACIDSACID AND STRONG OXIDIZERS ALDEHYDESALDEHYDE AMINESAMINE HALOGEN CORNPONRIDSCORNPONRID REACTIVE METALSMETAL

DECOMPOSITION PRODUCTSPRODUCT

OXIDESOXIDE OF CARBON CC C02

CONDITIONSCONDITION TO AVOID

HEAT SPARKSSPARK AND OPEN FLAME

SPILL AND DISPOSAL PROCEDURESPROCEDURE

JAND LEAK PROCEDURESPROCEDURE

PREVENT SPREAD OF SPILL ABSORB WITH SAND OR INERT MATENAL SWEEP OR SCOOP INTO DISPOSAL CONTAINER FLUSH SPILL

AREA WITH WATER ELIMINATE ALL POSSIBLE IGNITION SOURCES GROUND ALL MATERIAL HANDLING EQUIPMENT WEAR FULL

PROTECTIVE EQUIPMENT INCLUDING SUITABLE RESPIRATORY PROTECTION

DISPOSAL PROCEDURESPROCEDURE

DISPOSE IN ACCORDANCE WITH ALL LOCAL STATE AND FEDERAL REGULATIONS EPA HAZARDOUSHAZARDOU WASTE NUMBER DOOL

IGNITABLE WASTE

PROTECTIVE EQUIPMENT

VENTILATION

USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV AND PEL REQUIREMENTS

RESPIRATORY PROTECTION

IF VENTILATION CONTROLSCONTROL DO NOT LIMIT AIRBORNE CONCENTRATIONSCONCENTRATION BELOW PEL OR TLV VALUESVALUE AR PPROVUD RESPIRATOR MUST

BE WORN USE CHEMICAL CARTRIDGE RESPIRATOR WITH AN ORGANIC VAPOR CARTNDGE

SKIN AND EYE PROTECTIVE EAUIOMENT

SAFETY GOGGLESGOGGLE PROTECTIVE CLOTHING AND GLOVES MAINTAIN AN EYEWASH STATION AND SAFEW SHOWER NEARBY

STORAGE AND HANDLING PRECAUTIONSPRECAUTION

STORAGE AREA FLAMMABLE LIQUID

STORE IN COOL DRY WELLVENTILATED FLAMMABLE LIQUIDSLIQUID STORAGE AREA OR CABINET PROTECT CORTANRSCORTANR FROM PHYSICAL

DAMAGE BOND AND GROUND CONTAINERSCONTAINER WHEN TRANSFERNRIG LIQUID

TRANSPORTATION INFORMATION

REGULATED MATERIAL DOMESTIC GROUND BANSPORTATION

REFERENCE CFR THIE 49 TRANSPORTATION

PROPER SHIPPING NAME LSOPROPANOL

UN OR NA IDENTIFICATION NUMBER UN121 HAZARD CLASSCLAS AND LABEL FLAMMABLE LICIUID

PACKING GROUP II SUBSIDIARY RISK AND LABEL

REGULATED MATERIAL VIA AIR TTANSPOTTAFION

REFERENCE ICAC TECHNICAL INSTRUCTIONSINSTRUCTION FOR THE SAFE TRANSPORT OF DANGEROUSDANGEROU GOODSGOOD BY AU

OD 1IN3H INI PTT 8661AT

MSDSMSD NUMBER
REVISICN DATE

REVISION NO

855

7APR97

001

PAGE
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INTEGRA CHEMICAL COMPANY

710 THOMASTHOMA AVE SW
RENTON WA 98055

PHONE 4252779244
CHEMTREC 24 HOUR EMERGENCY RESPONSE TELEPHONE 8004249300

END OF MSDSMSD

TI 3D 03 1V3IIL3H3 V9INI S6LL9 PTT BBBTT

ISOPROPYL ALCOHOL

MATERIAL SAFETY DATA SHEET

MSDSMSD NUMBER
REVISION DATE

REVISION NO

1855

17APR97
001

PAGE

TRANSPORTATION INFOMIATIORI

PROPER SHIPPING NAME LSOPROPANOL

UN IDENTIFICATION NUMBER UN1219 HAZARD CLASSCLAS AND LABEL FLAMMABLE LIQUID

PADCING GROUP IT SUBSIDIARY RISK AND LABEL

PACKKGJNSTRUCTION MAX NET CITY OER PACKAGE

PASSENGER AIRCRAFT 305Y305 51

CARGO AIRCRAFT 307 60

REGULATORY INFORMATION

CO MPOJIE IT

ISOPROPYL ALCOHOL

SARA HAZARD CATECIONSCATECION

LSOPROPYL ALCOHOL

CLEAN AIR ACT CPTEOORIESCPTEOORIE

ISOPROPYL ALCOHOL

TSA CERCLA SARA EHS
LAVENTORY EQ

LBS LBS

ACUTE CHRONIC FLAMRRBJY PRESSURE

SARA 13 TOXIC RELEASE

DE MINIMUSMINIMU
01 LBS

REACTIVY

SOCIPIJ HAP VOLATILE HAP ORGANIC HAP QZONE DEPLETING

NE NOT ESTABILAHEA NA NAT APPLICABLE OR NOT AVAILABLE

THE INFORMATION PRESENTED ABOVE IS OFFERED FOR INFORMATIONAL PURPOSESPURPOSE ONLY THISTHI MSCSMSC ARID THE ASOCISII PROCIJCT IS INTENDED FOR USE
ONLY

TECHNICALLY QUELIRELL PERSONSPERSON AND AR THEIR OWN DISCRETION AND RISK SINCE CONDITION AND MANNER OR USE ARE OUTIBE THI CONTROL OR LRDEGRA CHERNIC

COMPANY WE MAKE NO WARRANTIESWARRANTIE EITHER EXPIESSED OR IMPLIED AND ASSUME NO LIABILITY IN CORINEDIORI WITH ANY US OF TII INFORMATION
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MATERIAL SAFETY DATA SHEETSSHEET COLLETHO IX

ONE GENIUM SHEET NO 312GP GENLUM PUBLISHING CORPORATION

SCHENECTADY NY 123044690 USA THCHLOROETHYLENE

518 3778854
ISSUED 7779 REVISION 92

SECTION 1 MATERIAL IDENTIFICATION

TRLCBIOROETHVLEAE CHCI DESCRIPTION DERIVED BY TEUACHIOROETHANE WITH LIME OR OTHER ALKALI TN THE PRESENCE OF FA
BY THNMAI DOMPOEITICO OF TECICHIOROETHANE FOI1OWL BY STEAM DILANON SUBIIZCRSSUBIIZCR SUCH AS EPICHIOROHYCFRMN

JSOBUTANOL CARTON TESCH1ORIDE CITLORVONI BERTZENE ORPCNTANOL2ERIETHS ARE THEN ADDED USCD AS DCGRCISING

SOLVENT IN CLEONJC AND DZ CIESRUNG CHEMICAL MESMEDIACE REFRTGERUN AND HCAICZCHANGE LIQUID AND DFLUCT IN PAIZTT

AI ADHESIVESADHESIVE IN OIL FAT AND WA CXACTTON AND IN AASPACC CPAAZIONSCPAAZION FLUSHING LIQUID OXYGEN FONTTEDY USED AS

FURHIGANT FOOD AND ANESTHCIC REPLACED DUE TO ITS HAZARDOUSHAZARDOU DECOMPOSITION IN CLOSDCIICUITIPPARAUS HMISHMI
OTHER DESIGNATIONSDESIGNATION CAS C 79016 ACETYLENE NICHIORIDE AIGYLCN AANIENTH BENZIRL CECOLENE ODORYLCTT DOW
TN ETHYLENE NICHLONIDE GERRNALGENC NARCOGEN TRIASOL UICHLOROETHCNC TCE

113UICH1OROEZHCAE
MANURACTLLRER CONTACT YOUR SUPPLIER OR DISNIBUSOR CONSULT LATEST CIIEMICAL WCCK BUYERSBUYER GVI4E FOR SUPPLIERSSUPPLIER

CAUTIONSCAUTION TCE IS IRRITATING AND LO3IC TO THE CERIA1 NERVOUSNERVOU SYSTEM CNS IZTHAIIXION OF HIGH NCENNADONA HAVE LETH TO DEATH DUE

VENCII1R FIBRILLATION CHRONIC EXPOSURE MAY 1E TO HEART LIVER AND KIDNEY DAMAGE THE LIQUID IS ABSORBED THROUGH THE SKIN ALTHOUGH
CL

HAS REIADVELY LOW FLASH POINT TCE BWRISBWRI WITH DIFILCOLTY

ION 2 INGREDIENTSINGREDIENT ARID OCCUPATIONAL EXPOSURE LIMITSLIMIT

TRICHIOROETHYLENE 100 CORUAUU STABILIZERSSTABILIZER SC 1
1991 OSHA PELSPEL 199293 ACGIH TLVA 198S86 TOXICITY DAEA

GTWA 50 PPM 270 MGRN3 TWA S0PPM 269 MGRN5 HUMARI INHALATION TC 160 PPRNJ83 MM CAUSED

15MIST STEL 200 PPM 1080 RTIGLRN3 STEL 200 PPM 1070 MGRN HALLURTATION AND DISTORTED PER PLIONS

1990 IDLH LEEL 1990 DFG GERMANY MAX HUMAN LYMPHOCYTE MLIL CUSCD DNA INHIBITION

1000 PPM CCILIN 50 PPM 270 MGJM RILIBIR SKIN 5QQRRSGI24 HR CAUSED SEVERE IRRIUIION

1990 MOSH REL CATEGORY IL SUBSTINCCSSUBSTINCC WITH SYSTEMIC EFFECTSEFFECT RABBIT HR CAUSED MORALE JLSJOR

10HR TVA 25 PPM 135 MGNI HALFLIFE HR TO HSFT LENGTH MOUSE ORAL TDR 455 MGIKG ADMINISTERED LOTCTTFLIL
PEAK EXPOSURE 1MUC 250 PPM 30MM

TENTIY FOR 78 WCE PRODUCED LIVER RIRNOR
AVERAGE VALUE PEAKSSHIFT

SEE NIOSH RTECSRTEC C4550300 FOR ADDIRSCUL IMTADOCT MUTADCE TVPODUCOVC IONGAIC AD
TAAUDUY

SECTION 3 PHYSICAL DATA

BOLLING POINT 189 F87 VAPOR PRESSURE 58MM HG AS 68 F20 100MM HG AT 32 F0
FREELING POINT 121 85 SIRATED VAPOR DENSITY AIR 0075 IBSRT 12 KGOR 00956 LBSFR3 133 KGRN
VISCOSITY 00055 POISE AT 77 25 WATER SOLUBILITY VERY SLIGHTLY SOLUBLE 01 AS 77 25
MOLECULAR WEIGHT 13138 OTHER SOLUBLUTLESSOLUBLUTLE HIGHLY SOLUBLE IRS

ORGSZUC SOLVENTSSOLVENT ALCOHOL ACETONE ETHER CARBON

DENSITY 14649 AT 204 TEACH1ONDE THLOROFORSN AND 1IDS
REFRACTION INDEX 1477 AT 68 20 CD SURFACE TENSION 293 DYNECM
ODOR THRESHOLD 82 IN 108 PPM ENS NIT FFEAIW WASIUNG

APPEARANCE AND ODON QEAR COLON1ESCOLON1E SOMENRNEZ DYED BLUE MOBILE LIQUID WITH SWEET CHLOROFORM ODOR

SECTION FIRE AND EXPLOSION DATA

FLASH POINT 90 32 CC LUCO GOLTION TEMPERATURE 788 420 CJLEL 8 25 123 100 CIUEL 10 25 90 100

EXTINGUISHING MEDIA CLASSCLAS 1C FLAMMABLE UQUID AISHOEGH IT HAS FLASH POUTSPOUT OF 90 TCE BUMSBUM WITH DIFFICULTY FOR SINAI FUTSFUT USE DRY

CLIERNICAL CARBON DIOXIDE WATER SPRAY OR REGULAR FOAM FOR LARGE FIRES USE WATER SPRAY FOG OR REGULAR FOAM UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD
VAPORAIR MIXTURESMIXTURE MAY EXPLODE WHEN IGNITED CONTAINER MAY EXPLODE IN HEAT OF FUN SPECIAL FIRE

FIGHTING PROCEDURESPROCEDURE BECAUSE FUC MAY PRODUCE
TOXIC THERMAL DECOMPOSITION PRODUCTS WEAR SELFCONTAINED

BREATHING APPARATUSAPPARATU SCBA WITH FULL FACCOIECC OPERATED IN PRSWEDCNWID OR

POSINVEPRESSNRE MODE SUIXCOXRAL FIREFIGHTERSFIREFIGHTER PROECUVE CLOTHING PROVIDESPROVIDE ONLY LIMITED PROTECTION AGAINST TCE APPLY COOLING WATER TO SIDESSIDE OF

CONTAINER UNTIL WELL AFTER FIRE IS OUT STAY SWAY HORN ENDSEND OF TANKS DO NOT RELEASE RUNOFF FROM FIRE CONOL METHODSMETHOD TO SEWERSSEWER OR WATERWAYS

SECTION REACTIVITYDATA

STAB ULTYFPOLYRNCRLZATON TCE SLOWLY DNNSESDNNSE HI THE PRESCRC OF
LIGHT ARID MOISTURE TO FORM CORROSIVE HYDROCHLORIC ACID HAZARDOUSHAZARDOU POLYM

ERIZATION CANNOT OCCUR CHEMICAL TH PATLBLFLHLESPATLBLFLHLE INCLUDE ALBLISALBLI SODIUM HYDROXIDE CHEMICALLY ACTIVE METALSMETAL ALUMINUM BERYLLIUM LITHIUM
MAGNESIUM SODIURRT POTASSIUM AND TITANIUM CPOXIDES AND OXIDANZSOXIDANZ RNNOGEN TEOXIDE PERCH1RIC ACID CONTCT WITH 1EHLCRO23 EPOXY PRNPUNE
OR THE MONO ARID DI 23CPOXYPROPYL ETHERSETHER OF 14BNTANEDIOL 22BIS423EPOXYP CAIR IN THE PRESENCE OF CSTSLYTIC

QUANTITIESQUANTITIE OF HALIDE IONSION CAUSE DEHYDROCHIORINATION OF TCE TO EXPLOSIVE DICHLOSOACEZYLENE CONDITIONSCONDITION TO AVOID EXPOSURE TO LIGHT MOISTURE

IGNITION SOURCESSOURCE AND INCOROPAUBLES HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DOMPOS1TIOOR THERMAL OXIDATIVE DECOMPOSITION OF TCE ABOVE 3X OR EXPOSU
TO ULOVIOLET

LIGHT CAN PRODUCE CARBON DIOXIDE C02 AND TOXIC DICHLOIU ACETYLENE EXPLOSIVE CHLORINE HYDROGEN CHLORIDE AND PHOSGENC PS

SETIC11L

CARCINOGENLCLTY THE FOLLOWING AGENCIESAGENCIE HAVE RATED TCESTCE CSNOGCNICSCY IARC CLSSCLS 3 LIMITED ANMUI EVIDENCE INSUFFICIENT HUMAN DATA
GERMANY MAK QUA BJUSTIFIBLY SUSPECTED

OF HAVING CARCINOGENIC POTENTIAL NIOSH CLASSCLAS X
CARCINOGEN DEFINED WITH NO FURTHER CATEGOR

IZATION SUMMARY OF RISKSRISK TCE VAPOR IMXARING TO THE EYESEYE YC AND RESPIRATORY TSCT AND INHALATION OF
HIGH CONCENTRATIONSCONCENTRATION CAN LEAD TO SEVERV

CNS EFFECTSEFFECT SUCH AS UNCONSCIOUSNESSUNCONSCIOUSNES VENTRICULAR AXRYTHMIASAXRYTHMIA ARID DEATH DUE SO CARDIAC ARREST MILD LIVER DYSFUNCTION WAS ALSO SEER AT CVEIJ HIGH
ENOUGH TO PRODUCE CNS EFFECTS CONTACT WITH THE

LIQUID II IMSAXING TO THE SKIN AND CAN LEAD TO DCRMAUDZ BY DEFAXRING THE SKIN CNRONIC TOXICITY
IT

OBSERVED IN THE VICNMSVICNM INCCASING INTOLERANOSINTOLERANO SO ALCOHOL CHARACTERIZED BY DEGREASCRA FLUSH TRANSIENT REDNEAG OF THE FACE TRUNK ARID ANUS THE
EUPHORIC EFFECT OF TCE HAS LED IN CAVING ARID HABIIIAL SIFFING OF ITA VAPASA

CORIWWE IT PTF PAGE

T2 PM 0P A7 4 PM
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C TRICRETFLV1CRIC

SECTION 6 HEALTH HARD DZ CONZNUED
TCE RCSC IE OIACCOUJ BAMIC TRID THUSTHU CXPOSCXPO ULC FETUSFETU ANY CFFCSCFFC CT URNOXWN RC ART TRICRSASCO RRRXSRTA AT

ORNEN WCRRSWCRR AND DREASED LIBIDO
IN

RRIAJCSRRIAJC AT ESPCAUREC HIGH ENOUGH TO USE CNS EFFECG TCE II E1INANAIE4 UNCRIANGED IN EXPIRED ARID AS

MEUNOLITESMEUNOLITE THCRIIOROACINIC ACID TICHIOROEUIANOL IN BIO ARID ANTIC 4EDKA1 CODITLONA AGRAVT BY LOOGTERI ESPOSURT DUCR
ULE US SYSTEM SKIN UVE AND KIDNEY TARET ORANA RESPIRATORY CENED PCMPNERAI NERVOUS ARID CARDIOVISCULAR HEART SYSTEMSSYSTEM

LIVER KIDNEY AND TKJRI PRLM2RY ENTRY ROOTTC INTIAIAUON SKIN AND EYE CONTACT AND INGESTION RARELY ACUTA LTECZ VAPOR IRTHTHIION CAN

CAUSE EYE NOSE AND TLOST IDNUTIOR NAUSEA BLURRED VIAION OVEXCITEMCNL HEADACHE DRUNKENNESS MCRRKRRY ICES IRREGULAR HEARTBEAT RESULTING IN

SUDDEN DEATHL UNCOR CTOUSRTESS ARID DEATH DUE TO CARDIAC FAILITRA SKIN CONTACT WITH THE LIQUID CAN CANSE
DRYIIEASDRYIIEA MD ERACINIG ARID ROLONGED

XOSURE ENCRAILV IF THE VICUM IS UNCONSCIOUSUNCONSCIOU CAN CAUSE BLISTERING EYE CONTACT CAN CAUSE INTADOZI ARID WATERING WITH COMEAL CPITHEIIURN INJURY

IN SOME CASES LNZCSTION OF THE LICUID CAN CAUSE LIP MOUTH ARID GASO NTCSBNAI OMATION EGULAR HEARTBEAT NAUSEA AND VOMITING DIARRHEA

PCSSIOI BLOODSTAINED DROWITNESSDROWITNES AND NS OF PULMONARY EDEMA FLUID IN LUNGS CHRIOIC ERTECTSERTECT EFCA MAY PIST FOR SEVERAL WEEXSWEEX OR

MONTHSMONTH AFTER RCRCALED SURC SMIIPTORNSSMIIPTORN INDUCE GTDDSNCSS BSITABDIRY BCACIACHC DIGESTIVE DISTURBARATCA MENTAL CONFUSION INTOLERANCE TO AICRIHOL

USRCASCRSUSRCASCR FLUSH ALTERED COLOR PECEOTIAN LOSSLOS OR IRRIPAIRMCRN OF SCNAE OF SMELL DOUBLE VISION AND PERIPHERAL NERVOUSNERVOU SYSTEM FUNCTION MOAI1EFLT

INDUCING PERSISTENT NEURTUE TERRTOCRAIV LOSSLOS OF SENSE OF TOUCH ARID PARALYSISPARALYSI OF THE
FINGERSFINGER FROM DOT CONTACT WITH TCE LIQUID

F1IST AID EEC DO WT ALLOW VICTIM TO RUB OR KEC EYESEYE TIGHTLY SHUT GENTLY LIFT EYELIDSEYELID ARID FLUSH IMMEDIATELY AND CORTINUOUSY WITH FLOODING

ARNOENISARNOENI OF WALER UNTIL SANRPONED TO AN EMERGENCY MEDICAL
FACILITY

CONSUK PHYSICIAN IMMEDTAUEY SKTH QIIICK5 RENIOVC CONTAMINATED

CICL
RIG

RINSE WITH
FLOODING ARNOUNLSARNOUNL OF WATER FOR AT LEAST 15 MIII WASH EXPCSED ARAA WITH MOAP AND WATER INHALATION RCNOVE EXPOSEC SCRI TO

FRSRI AIR MD SUORION BREATHING AS NSEDED INGESTION NEVER GIVE ANYTHING BY MOUTH TO IN URICANTCIOUG OR CONVULSING PERSON CONTACT POISON
CCRURC CCRISER AND UNLESSUNLES OTHER ISO ADVISEC FLAT THAT CONREWUSCONREWU AND ALERT PERSON DRINK TO GLASSESGLASSE OF WAI THERI INTHICSINTHIC VOMITING DO NOT GIVE

RNDI AS TE FAT CONTENT TCE TS LIPID SOLUBLE MAY INHANCA GAOINTESTINAJ ABSORPTION
OLTC NOTE TO PHYSICIANSPHYSICIAN ICE ELUMIRIATION SAERSSSAERS TO BE

RRASIC HALF LIVESLIVE AT 20 I AND 30 HR SOME SUCCZASSUCCZA IS SECN IN NEASING PATIENTSPATIENT WITH PRNPRANOIOL ANOPINE AND DISULUIRSM MONITOR

AND BLOOD LETHAL ICVEL SO 110 ML INCTACOJITCA 100 LLGG OREASUNINE OICHIORCACEZIC ACID IN URINE RCMPLE CR4 OF WORKEEI
MGL TNCHIORSSESOARIOFL IN BLOOD SARROLC CR4 OFTII AS END OFHC WORKWEEK THC5C TEARSTEAR ART RIOT 100 ACEURATA INDICATORG OF AERIRSURE

MONITOR TCE EXPUCD AIR AS CORFIRMATCRV TE

SECTION 7 SPILL LEAK AND DISPOSAL PROCEDUR
SPULTLEAX LNIMCRSIELV

NOTIFY SAFETY PERSONNEL ISOLATE ARID VENTILATE AREA DERIY CSROY AND
STAY

UPWIND SHUT OFF ALL IITIORI SOUREST FOR SRRAIL

ROILLSROILL TALC UP WJIFL EAJTJ ASJ VERMICULITE OR OTHER ABSOROERSABSOROER NONCONNBUSDBIC RNATERIAL ARID PLACE IN SUITABLE CONTAINER FOR LATER DISTIOSAL FOR
LARGE

IILSIIL FLUSTR TO CONUINRNCRZ AREA WHERE DECSTRY SRNATTFLCAIION WILL TORSO BONOM ICE
LAYER WHICH CALL BE PUMPED AND CONTIUIERIIED REPRRT ANY

TNT ESCEASESCEA OF 1000 LBS FALLOW APPUCEBLE OSILA EZULAUORSEZULAUOR 29 CFR 1910J20 ECOTOXLDTY VALUESVALUE LUCGILL SUNFISH LC 44700 II
96 HR FATHEAD RMRNOW PIMEPR4IEPROINRJ LC 407 MGJL96 HR ENVIRONMENTAL DERDAIION IN AIR ICE IS PHOTOOXIDIEND WITH HALFLIFE

OF DAISDAI AND REPORTED TO FORM PHOSGENE DICHIOROACERVL CHLORIDE AND
FORNRIYL CHLORIDE IN WATER IT ESACCRSTCA RAPIDLY

ISI MINUTESMINUTE SO HOURS TOE
RAPIDLY EVAOORLTCT AND MAY LEACH SRICA IT DOESDOE NOT ABSORB TO SEDIMENT SOIL AORPUONIMOB0ITY ICE HAS LOG OF2 INDICADNG HIGH SOIL

MOTITITV DISPOSAL WIGIE ICE CAN BE POOREC ON CARV SAND AND ALLOWED TO VAPORIZE IN ISOLATED LOCATION PURIFIED BY DIIMLLAORR OR RETURNED TO

SUPPIIC POTENTIAL CANDIDATE FOR
ROTARY KILN INCUIEMLION AT 1508 TO 2912 820 TO 1600 WITH AN ACID SCRUBBER TO REMOVE HIO ICID CANUCT

YOUR UPLTER OR LICRSCD CONSACTOR FOR DCTAIICD RCCOMMCNDATMONSRCCOMMCNDATMON FOLLOW
APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIRTATLONSDESIRTATLON OSHA DESIGNATIONSDESIGNATION
SARA EXNCNCLY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT BATED

LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE 21A
AS SARA TOZIC CHEMICAL 40 CFR 37265

LISTED AS RCRA HAZARDOUSHAZARDOU WARSE 40 CFR 26133 2131 NO U228 C2 SPEU SOLVENT

LISTED AS CERCL HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 FINAL REPORTABLE QUANTITY ROJ 100 LB 454 KG PER
RCRA SEC 3001 CVA SEC

311 B4 CWA SEC 307

SECTION 8 SPECIAL PROTECTION DATA

GOIESGOIE WEOR CHEMICAL
SAFETY GOGGLESGOGGLE CUPSYNC OR RUBBER FRAMED URPPCD WITH INSPACRESSAUZTT GLASSGLAS PER OSHA EYE AND FACEPTUTTICNT

REGUISUONSREGUISUON 29 CFR 1910133 ESCAUE CONTACT LENSLEN USE IN INDUTY IS CONRROVCSSTAJ ESTABLISH YOUR OWN POLICY RESPIRATOR SCOK PROFESSIORIL

ADVICE PRIOR SO RESPIRATOR SELECTION AND USE FALLOW OSHA
RESPIRATOR REGULATIONSREGULATION 29 CF 1910134 ASID IF NECESSARY WEAR MSHAIIIOSH

APPROVED RESPUALOR AT ANY DETECTABLE CONCANUNASION WEAR SCBA WITH FULL FACEPICCE OPERATED IN PRESSURE DEMAND OR OTHER
POSITIVE PRESSURE

MODE FOR EMERGENCY OR NONROUTINE OPERATIONSOPERATION CLEANING SPILLSSPILL REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN SCBA WARSUNG AIPIRYING TERN IRA

ZORR DO ISO PROTECT
WORZSJI EI4CFIEEITSEI4CFIEEIT A1N1ORERES IF

RESPIRATORSRESPIRATOR ARE USED OSHA
REQUIRESREQUIRE RESPIRATORY PROTECTION PNAAM THAT INCLUDESINCLUDE

AT LCASU MEDICAL CERTIFICATION NASRUNG ILLTESTING PERIODIC ENVIRONMENTAL MONITORING MAINTSRANCE INSPECTION CLEANING AND CONVENIENT SARSUSY
STORAGE AREAS OTHER WEAR CHEMICALLY PROTECTIVE GLOVES BOOTSBOOT APRONSAPRON AND

GAUNTLETSGAUNTLET MADE FROM VICON OR NEOPRENE TO PREVENT AKIN CONTACT DO IAOT

USC NATURAL RUBBER OR POLYVINYL CHICRIDE PVC VENLILATLOCSVENLILATLOC PROVIDE
GENERAL AND LOCAL EXITAUER VENTILATION SYSTEMSSYSTEM TO MAINTAIN AIRBORNE CONEENSA

UONSUON BELOW OSHA PELI SEC 2 LOCAL CAHAUST VENTILATION IS
PREFERRED BECAUSE IT PREVENTSPREVENT CONTAXRIINARXT

DISPERSION INTO THE WORK AREA BY CONSN
LIRTG IT AT ITS SO SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYQUICKDRENCH SHOWERS AND WASFLUNG
FACILITIES CONTAMINATED EQULPTNENTI SEPARATE CONTAMINATED WORK CLOTHESCLOTHE FROM SNECU CLOTHESCLOTHE AND LAUNDER BEFORE REUSE REMOVE THISTHI MATENAJ FROM

YOUR SRTOESSRTOE AND CLEAN PERSONAL PROTECTIVE UTPMENL COMMENTSCOMMENT NCV EAT DRINK OR SMOKE LIT WORK ARCAS PRACTICE GNOD PERSONAL HYGLENE
CEPCCIAFLV BEFORE EATING DRINKING ENRAKING USING THE TOILET OR APPLYING COSMETICS

SECTION 9 SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT
STORUGE REQUIREMENTSREQUIREMENT PREVENT PHYSICAL DAMAGE TO CONTTHICTS STORE IN STEEL DRUMSDRUM IN COOL Y WELLVENTILATED AREA AWAY FROM SIUTLIGHT HEAL
IGNITION SOURCESSOURCE AND UNCORNPATIOLEA SEC 5 STORE LARGE QUANTITIESQUANTITIE IN GALVANIZED IRON BLACK IRON OR STEEL CONTAINERSCONTAINER SESALI ANIOUNTSANIOUNT LIT DARK AMBER
COLORED GLASSGLAS BOTTLES ENGINEERING CONTROLSCONTROL TO REDUCE POTENTIAL HEALTH HAZARDSHAZARD USE SUFFICIENT DILUTION OR LL EXHAUST VENTILATION TO CARTON
ITSBORITE CONTAMINANTSCONTAMINANT AND TO MAINTAIN CONCENOTIONSCONCENOTION AT THE LOWEST

PRACTICAL LEVEL DCSIT PROCESSESPROCESSE SO THAI THE
OPERATOR

IS NOT DIRECTLY EXCSED TO

THE SOLVENT OR ITS VAPOR DO NOT USE OPEN EKCNIC HEATERS HIGIITCMPERANTRE PROCESSESPROCESSE ARCWELDING OR OPEN FLANIESFLANIE IN ICE AONOSPHERSX ADTNLNIS
TRANVE CONTROLSCONTROL CONSIDER

PREPLACERNENSPREPLACERNEN AND PERIODIC MEDICAL ESAMSESAM OF EXPOSED WORXCRSWORXCR WITH EMPHASISEMPHASI ON SKIN RESPIRATORY CARDIAC CENNL AND
PCNRNNERAI NERVOUSNERVOU SYSTEMSSYSTEM AND LIVER AND KIDNEY FUNCTION EMPLOY AIR AND

BIOLOGICAL MONITORING 3 INSNUC EMPLOYEESEMPLOYEE ON SAFE HANDLING OF

TRANSPORTATION DATA 49 CFR 172101

PACKAGING AUTHORIZATIOCSAUTHORIZATIOC

EACEPTIONSEACEPTION 173153

NONBULK PACKAGINGSPACKAGING 173203
BULK PACKAGING 173241

DOT SHIPPING NAME TRICKLCROETHYLENE
DOT HAZARD CLASSCLAS 51
ID NOI UN1710
DOT PACKING GROUP
DOT LABEL KEEP AWAY FROM FOOD

DOT SPECIAL PROVTSIONSPROVTSION 172102 N36 TI

QUANTITY URNITA LIONSLION

PASSENGER AIRCRAFT OR RAILCAR SQL

CARGO AIRCRAFT ONLY 220L

VEAEI STOWAGE REQUIREMENTSREQUIREMENT
VESACI STOWAGE
OTHEN 40

MSDSMSD CHLCAE RDARNCEA 26 73 101 103 124 126 127 13 133 136 139 140 148 149 253 159 163 164 167 L6Z 171 174 175 176 1SCPREPARED BY NI GANII BA 1N4UIAI HY4IT REVIEW WUAON MEDICAL REVIEW AC 1JU I4J

C94
BY C EBT
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APPENDIX

QUALITYASSURANCE PROJECT PLAN

THISTHI DOCUMENT SERVESSERVE AS THE
SITESPECIFIC QUALITY ASSURANCE PROJECT PLAN

QAPP FOR PHASE II REMEDIAL INVESTIGATION RI AND FEASIBILITY STUDY FS
ACTIVITIESACTIVITIE AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN

SEATTLE WASHINGTON

11 PLAN DESCRIPTION

THISTHI QAPP PRESENTSPRESENT THE OVERALL POLICIESPOLICIE DATA QUALITY OBJECTIVESOBJECTIVE DQOSDQO
SPECIFIC QUALITY ASSURANCE QA AND QUALITY CONTROL QC REQUIREMENTSREQUIREMENT

PROCEDURESPROCEDURE RESPONSIBILITIESRESPONSIBILITIE CHAINOFCUSTODY PROCEDURESPROCEDURE LABORATORY

ANALYSESANALYSE AND DOCUMENTATION THAT WILL BE EMPLOYED DURING PHASE II RIFSRIF
ACTIVITIESACTIVITIE AT THE SEATTLE ANGS

12 REMEDIAL INVESTIGATIONFEASIB STUDY DESCRIPTION

THE PURPOSE OF THE RI PHASESPHASE AND II IS TO PROVIDE AN ACCURATE PRECISE

AND REPRESENTATIVE SUMMARY OF THE CURRENT VERTICAL AND HORIZONTAL EXTENT

OF CONTAMINATION IN SOIL AND GROUNDWATER ASSOCIATED WITH IRP SITE

BURIAL SITE DATA OBTAINED DURING THE RI WILL BE USED DURING THE FS PHASE

AS THE SCIENTIFIC BASISBASI FOR IDENTIFYING AND SELECTING THE MOST APPROPRIATE

REMEDIAL ALTERNATIVESALTERNATIVE FOR THE SITE THISTHI QAPP PROVIDESPROVIDE INFORMATION

REGARDING DATA COLLECTION AND QA PROCEDURESPROCEDURE TO ENSURE THAT THE DATA

OBTAINED DURING PHASE II RIFSRIF ACTIVITIESACTIVITIE ARE VALID AND USABLE FOR THE FS

DECISION PROCESS THE QAPP FOR THE PHASE RIFSRIF IS CONTAINED IN

INSTALLATION RESTORATION PROGRAM IRP FINAL REMEDIAL INVESTIGATIONFEASIB

STUDY WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR

NATIONAL GUARD STATION SEATTLE TNASHINGTON ERM JULY 1996

BI
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11

13 REMEDIAL INVESTIGATIONFEASIB STUDY PROJECT OBJECTIVESOBJECTIVE

THE PURPOSE OF THE QAPP IS TO ESTABLISH STANDARD PROCEDURESPROCEDURE TO ENSURE

THAT THE INTEGRITY ACCURACY PRECISION COMPLETENESSCOMPLETENES AND

REPRESENTATIVENESSREPRESENTATIVENES OF THE SAMPLESSAMPLE ARE MAINTAINED IN ORDER TO SUPPORT THE

OBJECTIVESOBJECTIVE OF THE RLFSRLF THE SPECIFIC OBJECTIVESOBJECTIVE OF THE RIPSRIP ARE AS FOLLOWSFOLLOW

PROVIDE DATA TO ASSIST IN DEFINING THE VERTICAL AND HORIZONTAL EXTENT AND

MAGNITUDE OF SOIL AND GROUNDWATER CONTAMINATION AT THE INVESTIGATED

SITE

DEFINE SITE PHYSICAL FEATURESFEATURE FACILITIESFACILITIE AND HYDROGEOLOGIC CONDITIONSCONDITION

THAT COULD AFFECT CONTAMINANT MIGRATION CONTAINMENT OR CLEANUP

DETERMINE THE NATURE AND EXTENT OF POTENTIAL THREATSTHREAT TO HUMAN HEALTH

AND THE ENVIRONMENT

DETERMINE THE TYPESTYPE OF RESPONSE ACTIONSACTION TO BE CONSIDERED DECISION

DOCUMENT FS REMEDIAL DESIGN OR REMEDIAL ACTION

DEVELOP SCREEN AND EVALUATE REMEDIAL ALTERNATIVES

RECOMMEND THE MOST COSTEFFECTIVE REMEDIAL ALTERNATIVESALTERNATIVE THAT

ADEQUATELY PROTECT HUMAN HEALTH WELFARE AND THE ENVIRONMENT

131 DATA USAGE

THE DATA COLLECTED DURING THE RI WILL PROVIDE THE BASISBASI FOR DECISIONSDECISION

REGARDING REMEDIAL MEASURESMEASURE TO ENSURE THAT CONCENTRATIONSCONCENTRATION OF IDENTIFIED

CONTAMINANTSCONTAMINANT COMPLY WITH APPLICABLE STATE AND FEDERAL REQUIREMENTS

SPECIFICALLY THE DATA COLLECTED DURING THE RI WILL BE USED TO

CHARACTERIZE ONSITE SOURCESSOURCE OF CONTAMINATION

DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AND

MIGRATIONEXPOSURE PATHWAYSPATHWAY AND

SUPPORT THE SELECTION OF COSTEFFECTIVE REMEDIAL TECHNOLOGIESTECHNOLOGIE AND

ALTERNATIVES

B2
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132 DATA QUALITY OBJECTIVESOBJECTIVE

DQOSDQO ARE QUANTITATIVE AND QUALITATIVE OBJECTIVESOBJECTIVE FOR ENSURING THAT DATA OF

KNOWN AND APPROPRIATE QUALITY ARE OBTAINED DURING THE RIFSRIF TO SUPPORT

THE SELECTION OF APPROPRIATE REMEDIAL ACTIONS DQOSDQO ARE SELECTED BASED ON

THE SPECIFIC USE OF THE DATA COLLECTED

133 INTEGRATION OF DQOSDQO

DQOSDQO WERE DEVELOPED THROUGH THREESTAGE PROCESS THE DQO PROCESSPROCES IS

AN INTEGRAL PART OF WORK PLAN DEVELOPMENT THAT INCLUDESINCLUDE FIELD SCREENING

AND SAMPLING SAMPLE SHIPMENT TO THE ANALYTICAL LABORATORY SAMPLE

ANALYSISANALYSI AND REPORTING THE DQO PROCESSPROCES WILL BE REVISED AS NEEDED

BASED ON THE RESULTSRESULT OF EACH DATA COLLECTION ACTIVITY THE GENERAL DQO
DEVELOPMENT PROCESSPROCES IS OUTLINED ON TABLE BI

TABLE BI

I DQO THREESTAGE DEVELOPMENT
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LR

LR

STAGE DESCRIITION

STAGE OF THE DQO PROCESSPROCES IDENTIFIESIDENTIFIE THE INDIVIDUALSINDIVIDUAL RESPONSIBLE FOR DECISIONSDECISION DATA

USESUSE AND AVAILABLE DATA AND DETERMINESDETERMINE IF ADDITIONAL DATA IS NEEDED AND THE TYPESTYPE
OF DECISIONSDECISION THAT WILL BE MADE REGARDING SITE REMEDIATION STAGE SPECIFIESSPECIFIE THE

DECISION MAKING PROCESSPROCES IDENTIFIESIDENTIFIE WHY ADDITIONAL DATA ARE NEEDED AND SETSSET THE

FOUNDATION FOR STAGESSTAGE AND OF THE DQO DEVELOPMENT PROCESS

STAGE SPECIFIESSPECIFIE THE DATA QUANTITY AND QUALITY NECESSARY
TO MEET THE OBJECTIVESOBJECTIVE SET

IN STAGE 1 THISTHI STAGE STIPULATESSTIPULATE THE CRITERIA FOR DETERMINING DATA ADEQUACY STAGE

INCLUDESINCLUDE SELECTION OF THE SAMPLING APPROACHESAPPROACHE AND THE ANALYTICAL OPTIONSOPTION USED FOR

EACH SITE

STAGE SPECIFIESSPECIFIE HOW TO ASSEMBLE DATA COLLECTION COMPONENTSCOMPONENT AND DEVELOP DATA

COLLECTION DOCUMENTATION METHODSMETHOD WERE SPECIFIED BY WHICH ACCEPTABLE DATA WILL BE

OBTAINED TO MAKE DECISIONS THISTHI INFORMATION WILL BE PROVIDED IN THE SITESPECIFIC

SAMPLING PLAN

134 STAGESSTAGE OF DQOSDQO

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

THE PROJECT MANAGER AND SITE MANAGER WILL BE RESPONSIBLE FOR ALL

DECISIONSDECISION REGARDING ACTIONSACTION TAKEN TO RESPOND TO FIELD DATA THEY ARE

ALSO RESPONSIBLE FOR DETERMINING PERSONAL PROTECTION LEVELSLEVEL FOR

B3

IR

LR

LR

LR
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EXAMPLE IN RESPONSE TO SITE MONITORING READINGSREADING BY FIELD PERSONNEL IN

ALL CASESCASE THE HEALTH AND SAFETY OF FIELD PERSONNEL WILL BE PROTECTED

THE SITE MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT THE CALIBRATION

OF FIELD INSTRUMENTSINSTRUMENT IS CHECKED AND ADJUSTED AS NECESSARY BEFORE USE

EACH DAY ACCORDING TO MANUFACTURERSMANUFACTURER INSTRUCTIONS ALL CALIBRATION

ACTIONSACTION WILL BE RECORDED IN THE FIELD LOG IN INDELIBLE INK

FIELDSCREENING MEASUREMENTSMEASUREMENT WILL BE USED TO INITIALLY CHARACTERIZE

EACH SITE DURING DRILLING AND SAMPLING ACTIVITIES IF FIELDSCREENING

MEASUREMENTSMEASUREMENT IDENTIFY LOCAL AREASAREA OF ELEVATED CONTAMINATION THE FIELD

SAMPLING PLAN MAY BE MODIFIED BY THE PROJECT MANAGER UPON APPROVAL

BY THE AIR NATIONAL GUARD ANG PROJECT MANAGER IN ORDER TO

ACCURATELY ASSESSASSES THE CONTAMINATION

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

THE FIELD GEOLOGIST WILL BE RESPONSIBLE FOR ENSURING THAT THE REQUIRED

VOLUME OF EACH SAMPLE MATRIX IS COLLECTED TO ENSURE THAT COMPLETE

LABORATORY ANALYSISANALYSI OBJECTIVESOBJECTIVE ARE MET

THE FIELD GEOLOGIST IS RESPONSIBLE FOR ENSURING THAT ALL QAQC SAMPLESSAMPLE
ARE COLLECTED IN ACCORDANCE WITH THE FIELD SAMPLING PLAN AND THISTHI

QAPP

PERSONNEL EXPOSURE TO AIRBORNE CONTAMINANTSCONTAMINANT WILL NOT EXCEED

APPLICABLE THRESHOLD LIMIT VALUES SITESSITE WILL BE CONTINUOUSLY SCREENED

TO ENSURE THAT FIELD PERSONNEL ARE NOT EXPOSED TO CONTAMINANTSCONTAMINANT THAT

WOULD BE HARMFUL TO THEIR HEALTH AND SAFETY

SAMPLESSAMPLE WILL BE STRICTLY CONTROLLED IN ACCORDANCE WITH ANG SITE

INVESTIGATION PROTOCOL SAMPLESSAMPLE WILL BE COLLECTED USING ONLY

DECONTAMINATED EQUIPMENT THE SITE MANAGER WILL BE RESPONSIBLE FOR

ENSURING THAT ANG PROTOCOLSPROTOCOL FOR DECONTAMINATION AND SAMPLING ARE

MET IN ACCORDANCE WITH THE FIELD SAMPLING PLAN CARE WILL BE TAKEN TO

ELIMINATE CROSSCONTAMINATION DURING SAMPLING ACTIVITIES

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

DOCUMENTATION IS KEY TO ENSURING THAT THE HIGHEST LEVELSLEVEL OF ACCURACY

PRECISION COMPLETENESSCOMPLETENES REPRESENTATIVENESSREPRESENTATIVENES AND COMPARABILITY ARE

MET ACCORDINGLY ALL FIELD PERSONNEL WILL BE TRAINED AND FAMILIAR WITH

STANDARD DOCUMENTATION REQUIREMENTS TRAINING WILL INCLUDE

B4
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INFORMATION ON HOW ANALYTICAL DATA WILL BE USED FOR SITE INVESTIGATION

DECISIONS

THE WORK PLAN WILL BE APPROVED BY THE ANG PRIOR TO IMPLEMENTATION

AND WILL INCLUDE COMPLETE MATRIX AND QAQC SAMPLING REQUIREMENTS

ALL FIELD NOTESNOTE TAKEN DURING SAMPLING ACTIVITIESACTIVITIE WILL BE RECORDED IN

FIELD LOG BOOKSBOOK USING INDELIBLE INK

SAMPLESSAMPLE WILL BE LABELED USING STANDARD SAMPLE LABEL WITH ALL

REQUIRED DATA ELEMENTSELEMENT INCLUDED

SAMPLE DATA WILL BE ENTERED ON THE CHAINOFCUSTODY RECORD TO ENSURE

PROPER SAMPLE TRACKING AND CONTROL

SAMPLESSAMPLE WILL BE SHIPPED IN SEALED CONTAINERSCONTAINER AND ACCOMPANIED BY THE

CHAINOFCUSTODY RECORD

QAQC SAMPLESSAMPLE INCLUDING TRIP BLANKSBLANK EQUIPMENT BLANKSBLANK FIELD

DUPLICATESDUPLICATE AND MATRIX SPIKEMATRIX SPIKE DUPLICATESDUPLICATE WILL BE COLLECTED

CONTROLLED AND SHIPPED IN THE SAME MANNER AS NORMAL FIELD SAMPLESSAMPLE
TO ENSURE THAT FIELD COLLECTION PROTOCOLSPROTOCOL WILL PRODUCE ACCURATE SITE DATA

AND THAT LABORATORY ANALYTICAL PROCEDURESPROCEDURE MEET THE HIGHEST STANDARDSSTANDARD

OF PERFORMANCE

COMPLETE AND TRACEABLE CHAINOFCUSTODY RECORDSRECORD WILL BE MAINTAINED

TO DOCUMENT THAT PROPER SAMPLING AND QAQC PROTOCOLSPROTOCOL WERE

OBSERVED IN DATA COLLECTION AND ANALYSIS ONLY TRACEABLE DATA WILL BE

USED FOR DECISIONMAKING REGARDING FURTHER SAMPLING REQUIREMENTSREQUIREMENT
SITE REMEDIATION OR SITE CLOSURE

14 QUALITY ASSURANCE OBJECTIVESOBJECTIVE FOR MEASUREMENT DATA

THE OVERALL QA OBJECTIVE IS TO DEVELOP AND IMPLEMENT PROCEDURESPROCEDURE THAT

WILL ENSURE QUALITY IN FIELD SAMPLING FIELD TESTING CHAINOFCUSTODY

LABORATORY ANALYSISANALYSI DATA ANALYSISANALYSI AND DATA REPORTING SPECIFIC PROCEDURESPROCEDURE
FOR SAMPLING CHAINOFCUSTODY AUDITSAUDIT PREVENTIVE MAINTENANCE AND

CORRECTIVE ACTIONSACTION ARE DESCRIBED IN OTHER SECTIONSSECTION OF THISTHI QAPP THISTHI

SECTION DEFINESDEFINE THE NUMERIC QUANTITATION AND QC LIMITSLIMIT FOR ENSURING THAT

ANALYTICAL DATA OF APPROPRIATE ACCURACY AND PRECISION ARE OBTAINED QC
DURING FIELD SAMPLING IS ALSO DISCUSSED
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II
141 REGULATORY PARAMETERSPARAMETER

ANALYSISANALYSI OF SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE PHASE II

RLFSRLF WILL BE PERFORMED IN ACCORDANCE WITH ANALYTICAL PROCEDURESPROCEDURE THAT

CONFORM TO UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
GUIDELINESGUIDELINE PUBLISHED IN TEST METHODSMETHOD FOR EVALUATING SOLID WASTESWASTE SW846
THIRD EDITION UPDATE PACKAGE DECEMBER 1997

WASHINGTON STATE SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL FOR VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC AND TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH THE

CONSTITUENTSCONSTITUENT OF INTEREST DURING THE PHASE II RI ARE PRESENTED ON TABLE B2
SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL WILL BE RECALCULATED AS NECESSARY FOR

THE PHASE II RIFSRIF REPORT TO ACCOUNT FOR CHANGESCHANGE IN FEDERAL MAXIMUM
CONTAMINANT LEVELSLEVEL MCLSMCL ANDOR TOXICOLOGICAL DATA AS PUBLISHED IN

MODEL TOXICSTOXIC CONTROL ACT MTCA RISK CALCULATION UPDATES THE PRACTICAL

QUANTITATION LIMITSLIMIT FOR SOME OF THE CONSTITUENTSCONSTITUENT LISTED ON TABLE B2 ARE

HIGHER THAN THE MTCA METHOD CLEANUP LEVELS THE WASHINGTON STATE

DEPARTMENT OF ECOLOGY WDOE RECOGNIZESRECOGNIZE THISTHI SITUATION AND PROVIDESPROVIDE

GUIDANCE REGARDING ADOPTING PRACTICAL QUANTITATION LIMITSLIMIT AS CLEANUP

LEVELSLEVEL WDOE 1995

TABLESTABLE B3 AND 134 SUMMARIZE THE QUANTITATION LIMITSLIMIT FOR VOCSVOC ANALYZED

BY USEPA METHODSMETHOD 8260 AND 80108020 MAXIMUM QUANTITATION LIMITSLIMIT

FOR TPH IN SOIL AND GROUNDWATER ARE 30 MILLIGRAMSMILLIGRAM PER KILOGRAM MGKG
AND MILLIGRAM PER LITER MGL RESPECTIVELY REQUIRED HOLDING TIMESTIME FOR

SOIL AND WATER SAMPLESSAMPLE ARE SUMMARIZED ON TABLE B5

142 SAMPLING PLAN FOR PHASE II REMEDIAL INVESTIGATION

THE SAMPLING PLAN FOR THE PHASE II RI IS SUMMARIZED IN THE MAIN TEXT OF

THE PHASE II RIFSRIF WORK PLAN

143 QUALITY CONTROL DURING FIELD SAMPLING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK FIELD BLANKSBLANK AND

TRIP BLANKSBLANK WILL BE SUBMITTED TO THE ANALYTICAL LABORATORY TO PROVIDE THE

MEANSMEAN TO ASSESSASSES THE QUALITY OF THE DATA RESULTING FROM THE FIELD SAMPLING

PROGRAM RINSATE FIELD AND
TRIP

BLANKSBLANK WILL BE ANALYZED TO CHECK FOR

CONTAMINATION ASSOCIATED WITH SAMPLING PROCEDURESPROCEDURE ANDOR AMBIENT

CONDITIONSCONDITION AT THE SITE DUPLICATE SAMPLESSAMPLE WILL BE SUBMITTED USING

NONINDICATIVE SAMPLE IDENTIFIERSIDENTIFIER TO PROVIDE QA CHECK ON ANALYTICAL

PROCEDURESPROCEDURE AND RESULTS

B6

KCSIIP4 41628



IFLCFL7FL 05 34 MICIIILRI0FL5 1534 34
1TCA MTCA MHTHODA

NAICAIGRC5UJ PTI1I1OMCE 59COFLDPV MC MBIHDDA MTBBD1 RESTDEPTIAIFLFLDUGTR MTCA METHOTS8

VOLATILE ORGANIC COMPOUNDSCOMPOUND
VOCSVOC
RECIZENE 50 IS 05 05 34

BROMODICHIOROMETHANE 100 07 16

BROMOLORM 100 55 127

BROMOMETHANSE 112 112

CARBON DISULFIDE 800 8000

CARBON TETRACHLOTIDE

CHLOROFORM 100 717 164

CHLOROBENZENE 100 160 1600

ETHVLBENZENE 700 30 800 20 20 8000

METHYLENE CHLORIDE

TOJUENE 1000 40 1600 40 40 16000

TRICHLOROETHVLENE 39 05 05 909OROETH1 086 0505
TTHALOMETHANESTTHALOMETHANE TOTAL 100

12DICHLOROETHARSE
048 11

CIS12DICHIOROETHYL 70 80 800

TRANS12DICHLOROETH 100 160 16000

11DICHIOROETHYLENE
O0 67

STYRENE 100 146 3331CHLOO 64 147

1122TETRACHLOROETH LO8 385

111TRICHLOROETHANE Q 200 7200 72000

VINYL CLIJORIDE 02 0Q2 053

112TRICHJOROETHANE L77 175

10000 20 16000 20 20 160000

MONOCHLOROBENZENE 100

13DICHLOROBENZENE 75

14DICHLOROBENZENE 600 41

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

CR11

TPILASTPILA GASOLINE 1000

TPH AS DIESEL 1000 200 200

TP11 OTHER 1000 200 200

SOURCESSOURCE WDOE1993 AND 1994

OGI MICROGRAMSMICROGRAM PER LITER

MGKG NULHGRAMT PER KILOGRAM

NOT AVAILABLE

MCL FEDERAL MAXIMAM CONTAMANANT LEVEL

MCL FOR TOTAL TNHALOMETHANESTNHALOMETHANE OSCLUDIN1 BROTOOFORM BRMODSCHLORORNETFLAE CHL000LORN AND DTBROMOCHLOROMETHANR

MTCA MODE TOOTCA CONTROL ACT

VOCT VOLATILE ORGANIC COMPOUNDSCOMPOUND

TPH TOTAL PELROLEUM HYDROCARBONSHYDROCARBON

PQL POACTAAL QAANTTTATLON LIMIT

BOLD TYPEFACESHADING PQL IS GREATEN THAN CLEANUP STANDARD

SITESPECIFIC METHOD CLEANUP LEVELSLEVEL ARE CALCULATED BASED OR NTERIM FNTERPRETON SOD POLICY STATEMENT CINOSSP TOTAL PEIROFEON HYDROCARBONSHYDROCARBON WDOE 1997

KCSIIP4 41629
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WASHIPZGTO SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL FOR VOCSVOC AND TPH

J43RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

GIBDUND WATER SOIL

IL

IL

EL

EL

FL
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TABLE B3

ACCURACY PRECISION AND PQL LIMITSLIMIT FOR METHOD 8260

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

5O
QT QC LINILTSLINILT PQL QC LUNITSLUNIT

CHLOROMETHANE

VINYL CHLORIDE

BROMOMETHANE

CHIOROETHANE

TRICHLOROFLUOROMETHA

ACETONE 10 10

2CHLOROETHYL VINYL ETHER 20 20

11DICHLOROETHYLENE 59172 22 64 124 14

METHYLENE CHLORIDE

CARBON DISULFIDE

VINYL ACETATE 10 10

11DICHLOROETHARE

2BUTANONE 10 10

TRANSL2DICHLOROET

CIS12DICHLOROETHYLE

CHLOROFORM

111TRICHLOROETHANE

CARBON TETRACHLORIDE

12DICHLOROETHANE

BENZENE 66142 21 67127 11

TRICHLOROETLYLEFCE 62137 24 560120 14

12DICHIOROPROPANE

BROMODICHIOROMETHANE

4METHYI2PENTANONE 10 10

2HEXANONE 10 10

RIS13DICHLOROPROPE

TRANS13DICHLOROPR

112TRICHLOROETHANE

TOLUENE 59139 21 72132 13

DIBROMOCHLOROMETHANE

TETRACHIOROETHYLENE PCE
CHLOROBENZENE 60133 21 68 128 13

ETHYLBENZENE

MPXYLENESMPXYLENE

OXYLENE

STYRENE

BROMOFORM

1122TETRACHLOROETHA

13DICHIOROBENZENE

14DICHLOROBENZENE

12DICHIOROBERIZENE

PQL PRACTICAL QUANTITATION LIMIT

QC QUALITY CONTROL

RPD RELATIVE PERCENT DIFFERENCE

JIGKG MICROGRAMSMICROGRAM PER KILOGRAM

JIGI MICROGRAMSMICROGRAM PER LITER

LIMITSLIMIT SHOULD BE VIEWED AS GOALSGOAL AND RIOT AS MEANSMEAN OF ACCEPTING OR
REJECTING

DATA QC
LIMITSLIMIT APPLY TO BOTH MATRIX SPIKE AND LABORATORY CONTROL SAMPLE RECOVERIES
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TABLE B4

ACCURACY PRECISION AND PQL LIMITSLIMIT FOR METHODSMETHOD 80108020

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

TAIGET ANALYTE LECOVRY RPD

DICHIORODIFUOROMETHA

CHLOROMETHANE

BROMOMETHANE

2CHLOROETHYLVINYL ETHER 10

VINYL CHLORIDE

CHOLOROETHANE

METHYLENE CHLORIDE

TRICHLOROFLUOROMETHA

11DICHIOROETHYLENE

11DICHIOROETHANE

TTANS12DICHLOROETH 20 751 25

CHLOROFORM

12DICHLOROETHANE 20 75125

111TRICHIOROETHANE 20 75125

CARBON TETRACHLORIDE

BROMODICHIOROMETHANE 20 75125

12DICHIOROPROPANE

TRANSTI 3DICHLOROPROPENE 20 75125

TRICHIOROETHYLENE

CHLORODIBROMOMETHANE

112TRICHIOROETHANE 20 75125

CIS13DICHLOROPROPE 20 75125

BROMOFORM 20 75125

1122TETRACHLOROETHA

TETRACHIOROETHYLENE PCE
CHLOROBENZENE

BENZENE 20 75125

TOLUENE 20 75125

ETHYLBENZENE 20 75125

PXYLENE TI

MXYLENE TI

OXYLENE TI

T12DICHLOROBENZENE

T13DICHLOROBENZENE

TL4DICHLOROBENZENE

NOTE SAMPLE PQLSPQL ARE MATRIXDEPENDENT THE PQLSPQL LISTED IN THE TABLE ARE PROVIDED FOR GUIDANCE

AND MAY NOT ALWAYSALWAY BE ACHIEVEABLE

PQL PRACTICAL QUANTITATION LIMIT

QC QUALITY CONTROL

RPD RELATIVE PERCENT DIFFERENCE

TG 1 MICROGRAMSMICROGRAM PER LITER

LIMITSLIMIT SHOULD BE VIEWED AS GOALSGOAL AND NOT AS MEANSMEAN OF ACCEPTING OR RECTING DATA QC
LIMITSLIMIT APPLY TO BOTH MAIRIX SPIKE AND LABORATORY CONTROL SAMPLE RECOVERIES
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TABLE B5

SUMMARY OF SAMPLE HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

11

11

II

PARAMETER HOLDING TIME

WATER SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN 14 DAYSDAY OF COLLECTION AND ANALYZE

WITHIN 40 DAYSDAY OF EXTRACTION

SOIL SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN DAYSDAY OF COLLECTION AND ANALYZE

WITHIN 40 DAYSDAY OF EXTRACTION

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND
TPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBON
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QC FOR SOIL SAMPLE COLLECTION WILL INCLUDE THE FOLLOWING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK AND FIELD BLANKSBLANK

WILL BE COLLECTED AT FREQUENCY OF 10 PERCENT OF THE TOTAL NUMBER OF

ORIGINAL SAMPLES

ONE TRIP BLANK FOR VOC ANALYSISANALYSI WILL BE INCLUDED WITH EACH ICE CHEST

CONTAINING SAMPLESSAMPLE FOR VOC ANALYSIS THE TRIP BLANK WILL BE PREPARED

USING ASTM TYPE II REAGENT GRADE WATER OR EQUIVALENT

QC FOR GROUNDWATER SAMPLE COLLECTION WILL INCLUDE THE FOLLOWING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK AND FIELD BLANKSBLANK

WILL BE COLLECTED AT TOTAL FREQUENCY OF 10 PERCENT OF THE TOTAL NUMBER

OF ORIGINAL SAMPLES

ONE
TRIP

BLANK FOR VOC ANALYSISANALYSI WILL BE INCLUDED WITH EACH ICE CHEST

CONTAINING SAMPLESSAMPLE FOR VOC ANALYSIS THE TRIP BLANK WILL BE PREPARED

USING ASTM TYPE II WATER OR EQUIVALENT

MATRIX SPIKE SAMPLESSAMPLE PROVIDE INFORMATION ABOUT THE EFFECT OF THE SAMPLE

MATRIX ON THE ANALYTICAL METHODOLOGY MATRIX SPIKE ANALYSESANALYSE ARE

PERFORMED IN THE ANALYTICAL LABORATORY ALL MATRIX SPIKESSPIKE ARE PERFORMED IN

DUPLICATE SAMPLESSAMPLE DESIGNATED AS MATRIX SPIKEMATRIX SPIKE DUPLICATE

SAMPLESSAMPLE ARE INVESTIGATIVE SAMPLESSAMPLE COLLECTED AT TRIPLE THE VOLUME FOR VOCSVOC
DOUBLE THE VOLUME FOR THE REMAINING ANALYTES ONE MATRIX

SPIKEMATRIX SPIKE DUPLICATE WILL BE DESIGNATED FOR EVERY 20 SAMPLESSAMPLE PER

SAMPLE MATRIX WATER AND SOIL MATRICES

QC FOR FIELD MEASUREMENTSMEASUREMENT EG PH SPECIFIC CONDUCTANCE AND TURBIDITY

CONSISTSCONSIST OF PREMEASUREMENT CALIBRATION AND POSTMEASUREMENT
VERIFICATION USING STANDARD REFERENCE SOLUTIONSSOLUTION IN ACCORDANCE WITH THE

MANUFACTURERSMANUFACTURER RECOMMENDATIONS THESE PROCEDURESPROCEDURE WILL BE PERFORMED AT

LEAST ONCE PER DAY OR MORE OFTEN AS NECESSARY QC FOR FIELD MEASUREMENT

OF TEMPERATURE WILL INCLUDE MEASUREMENT WITH SECOND MEASURING
DEVICE

1 HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE ARE SUMMARIZED ON TABLE B5
HOLDING TIMESTIME ARE DEFINED AS THE MAXIMUM LENGTH OF TIME THAT SAMPLESSAMPLE

MAY BE HELD BEFORE THE COMPLETION OF ANALYTICAL PROTOCOLS ALL SAMPLESSAMPLE

WILL BE CHILLED IN TEMPERATURE RANGE BETWEEN AND AND WILL BE

MAINTAINED AT THAT TEMPERATURE THROUGH TRANSPORT AND SUBSEQUENT STORAGE

BIL
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AT THE ANALYTICAL LABORATORY SAMPLESSAMPLE WILL NOT BE RETAINED ON SITE OVER 24

HOURSHOUR UNLESSUNLES PRIOR APPROVAL IS RECEIVED FROM THE ANG PROJECT MANAGER

1431 GROUNDWATER SAMPLE PRESERVATION

SAMPLESSAMPLE COLLECTED FOR VOC ANALYSISANALYSI WILL BE PRESERVED WITH NO MORE THAN

TWO DROPSDROP OF 11 SOLUTION OF HYDROCHLORIC ACID PER 40MILLILITER GLASSGLAS VOC
VIAL THE VIAL WILL HAVE TEFLONLINED SEPTA WITHIN THE LID VOC SAMPLESSAMPLE
WILL BE STORED IN AN ICE CHEST

1432 SOIL SAMPLE PRESERVATION

SOIL SAMPLESSAMPLE SUBMITTED FOR LABORATORY ANALYSISANALYSI WILL BE CONTAINED IN BRASSBRAS

SAMPLE TUBES IMMEDIATELY UPON REMOVAL FROM THE DRIVE SAMPLER OR HAND

AUGER THE ENDSEND OF THE FILLED BRASSBRAS TUBESTUBE WILL BE COVERED FIRST WITH TEFLON

MOISTURE BARRIER ALUMINUM FOIL AND THEN WITH FITTED PLASTIC CAP

SAMPLESSAMPLE WILL THEN BE PLACED IN INDIVIDUAL SELFSEALING BAGSBAG AND STORED IN

AN ICE CHEST WITH ENOUGH ICE TO MAINTAIN SAMPLESSAMPLE AT TEMPERATURE OF LESSLES

THAN 40 C

15 ACCURACY PRECISION AND SENSITIVITY OF ANALYSESANALYSE

THE ACCURACY PRECISION AND SENSITIVITY OF LABORATORY ANALYTICAL DATA MUST

SATISFY THE QC ACCEPTANCE CRITERIA OF THE ANALYTICAL PROTOCOLS QUANTITATION

AND QC LIMITSLIMIT REQUIRED FOR AQUEOUSAQUEOU AND SOLID MATRICESMATRICE ANALYZED PER

USEPA PROTOCOLSPROTOCOL ARE SHOWN ON TABLESTABLE B3 AND B4

151 QUALITY ASSURANCE OBJECTIVE FOR ACCURACY

ANALYTICAL ACCURACY IS CALCULATED BY EXPRESSING AS PERCENTAGE THE

RECOVERY OF AN ANALYTE THAT HAS BEEN ADDED TO THE SAMPLE OR STANDARD

MATRIX AT KNOWN CONCENTRATION BEFORE ANALYSISANALYSI AND IS EXPRESSED IN THE

FOLLOWING FORMULA

PERCENT RECOVERY SSRSR 100

SA

WHERE

SSR SPIKED SAMPLE RESULT

SR SAMPLE RESULT AND
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SA SPIKE ADDED

THE SPIKED CONCENTRATION WILL BE SPECIFIED BY LABORATORY QC REQUIREMENTSREQUIREMENT

OR MAY BE DETERMINED RELATIVE TO THE BACKGROUND CONCENTRATIONSCONCENTRATION OBSERVED

IN THE NONSPIKED SAMPLE IN THE LATTER CASE THE SPIKED CONCENTRATION

SHOULD BE SIGNIFICANTLY HIGHER TWO TO FIVE TIMESTIME HIGHER THAN THE

BACKGROUND CONCENTRATION TO PERMIT RELIABLE RECOVERY CALCULATION

FOR VOLATILE ORGANIC ANALYSISANALYSI BY GAS CHROMATOGRAPHY GC AND GC MASSMAS

SPECTROMETRY ANALYTICAL ACCURACY IS OBTAINED FROM THE SURROGATE RECOVERY

MEASURED IN EACH SAMPLE AND BLANK OR FROM THE ANALYSISANALYSI OF SAMPLESSAMPLE OR

BLANKSBLANK SPIKED WITH SELECT NUMBER OF TARGET ANALYTES

THE QA OBJECTIVESOBJECTIVE FOR SURROGATE RECOVERY ARE SUMMARIZED ON TABLE B6
THE QA OBJECTIVESOBJECTIVE FOR MATRIX SPIKE RECOVERY ARE SUMMARIZED ON TABLESTABLE

B3 AND B4 FAILURE TO ACHIEVE THESE RECOVERIESRECOVERIE WILL TRIGGER CORRECTIVE

ACTION THE RECOVERY VALUESVALUE FOR SURROGATE AND TARGET ANALYTESANALYTE IN FIELD

SAMPLE ANALYSESANALYSE ARE ADVISORY FOR ROUTINE LABORATORY ANALYTICAL SERVICES

152 QUALITY ASSURANCE OBJECTIVE FOR PRECISION

ANALYTICAL PRECISION IS CALCULATED BY EXPRESSING AS PERCENTAGE THE

DIFFERENCE BETWEEN THE RESULTSRESULT OF ANALYSISANALYSI OF DUPLICATE SAMPLESSAMPLE RELATIVE TO

THE AVERAGE OF THOSE RESULTSRESULT FOR GIVEN ANALYTE PRECISION CAN BE

EXPRESSED BY THE FOLLOWING FORMULA

RPD SPL1 SPL2 100

MEAN OF SPL1 AND SPL2

WHERE

RPD RELATIVE PERCENT DIFFERENCE

SPL1 FIRST SAMPLE VALUE ORIGINAL AND

SPL2 SECOND SAMPLE VALUE DUPLICATE

THE QA OBJECTIVESOBJECTIVE FOR ANALYTICAL PRECISION ARE SUMMARIZED ON TABLESTABLE B3 AND B4
FAILURE TO ACHIEVE THESE OBJECTIVESOBJECTIVE WILL TRIGGER CORRECTIVE ACTION

153 COMPLETENESSCOMPLETENES REPRESENTATIVENESSREPRESENTATIVENES AND COMPARABILITY

COMPLETENESSCOMPLETENES IS MEASURE OF THE RELATIVE NUMBER OF ANALYTICAL DATA POINTSPOINT

THAT MEET ALL THE ACCEPTANCE CRITERIA FOR ACCURACY PRECISION AND ANY OTHER

B13
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VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND
NOTE THESE LIMITSLIMIT ARE FOR ADVISORY PURPOSESPURPOSE ONLY THEY ARE NOT USED TO DETERMINE WHETHER

SAMPLE SHOULD BE REANALYZED

QUALITY ASSURANCE OBJECTIVESOBJECTIVE FOR ACCURACY OF SURROGATE SPIKE SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

FINAL

TABLEB6

LOWMEDIUM SOIL
WATER PERCENT

CORNPOUND NIIELLOD SURROPATE COMPOUND PERCTNL RECOVERY
RECOVERY LIMITSLIMIT

LIMITSLIMIT

VOCS26 BRLN1OF1UOROBENZENE TL15 74121

VOCS8260 12DICHLOROETHANED 76114 70121

VOCS8260 TOLUENED8 88110 81117
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CRITERIA REQUIRED BY THE SPECIFIC ANALYTICAL METHODSMETHOD USED THE PERCENT OF

COMPLETENESSCOMPLETENES FOR ANALYTICAL DATA CAN BE EXPRESSED BY THE FOLLOWING

FORMULA

PERCENT COMPLETENESSCOMPLETENES VT 100

WHERE

NUMBER OF VALID DATA POINTSPOINT AND

TOTAL NUMBER OF DATA POINTS

THE QA OBJECTIVE FOR ANALYTICAL DATA COMPLETENESSCOMPLETENES FOR THE RIFSRIF IS 90

PERCENT THE ABILITY TO MEET OR EXCEED THISTHI OBJECTIVE DEPENDSDEPEND ON THE

NATURE OF THE SAMPLESSAMPLE SUBMITTED FOR ANALYSIS

THE SAMPLING PLAN HAS BEEN DESIGNED TO PROVIDE DATA REPRESENTATIVE OF

SITE CONDITIONS DURING DEVELOPMENT OF THE SAMPLING METHODOLOGIESMETHODOLOGIE
CONSIDERATION WAS GIVEN TO PAST WASTE DISPOSAL PRACTICESPRACTICE EXISTING

ANALYTICAL DATA PHYSICAL SETTING AND CONSTRAINTSCONSTRAINT INHERENT TO THE PROGRAM

THE EXTENT TO WHICH EXISTING AND PLANNED ANALYTICAL DATA WILL BE

COMPARABLE DEPENDSDEPEND ON THE
SIMILARITY

OF SAMPLING AND ANALYTICAL

METHODS THE PROCEDURESPROCEDURE USED TO COLLECT DATA FOR THE PHASE II RI AS

DOCUMENTED IN THISTHI QAPP ARE EXPECTED TO PROVIDE ANALYTICAL DATA THAT ARE

COMPARABLE TO THE PHASE RI DATA HOWEVER THE DATA COLLECTED DURING THE

PHASE AND II RI MAY NOT BE
DIRECTLY COMPARABLE TO PREVIOUSPREVIOU DATA

COLLECTED AT THE SITE BECAUSE OF POSSIBLE DIFFERENCESDIFFERENCE IN THE SAMPLING ANDOR
ANALYTICAL PROCEDURESPROCEDURE AND QA OBJECTIVES

16 FIELD MEASUREMENTSMEASUREMENT

MOST DATA COLLECTED DURING THE RIFSRIF WILL BE BASED ON LABORATORY ANALYSISANALYSI

OF SAMPLESSAMPLE COLLECTED AT THE INVESTIGATION SITE THERE ARE CERTAIN DATA SUCH

AS GROUNDWATER PARAMETERSPARAMETER IE SPECIFIC CONDUCTANCE TEMPERATURE

TURBIDITY AND PH THAT WILL BE COLLECTED AND DIRECTLY RECORDED IN THE FIELD

THE PRIMARY QA OBJECTIVESOBJECTIVE FOR FIELD ACTIVITIESACTIVITIE SHOULD VERIFY THAT QC
CHECKSCHECK ARE PERFORMED MEASUREMENTSMEASUREMENT ARE OBTAINED TO THE DEGREE OF

ACCURACY CONSISTENT WITH THEIR INTENDED USE AND DOCUMENTATION IS

GENERATED TO VERIFY ADHERENCE TO REQUIRED MEASUREMENT PROCEDURES

SURVEYING AND MAPPING AT THE SEATTLE ANGSANG WILL BE CONDUCTED TO PROVIDE

COMMON FRAME OF REFERENCE FOR RIFSRIF ACTIVITIES SURVEYING WILL BE
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PERFORMED BY SURVEYOR REGISTERED IN THE STATE OF WASHINGTON

SURVEYING OF MONITORING WELLSWELL AND SOIL BORINGSBORING WILL BE COMPLETED TO AN

ACCURACY OF 01 FOOT HORIZONTALLY AND 001 FOOT VERTICALLY BENCH MARKSMARK
USED DURING THE SURVEY WILL BE PERMANENT MARKERSMARKER THAT WILL BE TIED TO

NATIONAL GEODETIC VERTICAL DATUM NGVD MEAN SEA LEVEL USING EITHER

US COAST AND GEODETIC SURVEY OR US GEOLOGICAL SURVEY MONUMENTS

THE RECORDING OF FIELD DATA WILL FOLLOW STANDARD REPORTING PROCEDURESPROCEDURE AS

FOLLOWSFOLLOW

SOIL SAMPLING DEPTHSDEPTH WILL BE REPORTED TO THE NEAREST 01 FOOT

ALL TEMPERATURESTEMPERATURE WILL BE RECORDED TO THE NEAREST 01

PH WILL BE REPORTED TO 01 STANDARD UNITS

DEPTH TO GROUNDWATER IN MONITORING WELLSWELL WILL BE REPORTED TO THE

NEAREST 001 FOOT

PHOTOIONIZATION DETECTOR PID MEASUREMENTSMEASUREMENT WILL BE REPORTED IN PARTSPART

PER MILLION PPM AND WILL BE REPORTED WITH THE MAXIMUM PRECISION

ATTAINABLE IN THE INSTRUMENT RANGE SCALE USED FOR THE MEASUREMENT

SPECIFIC CONDUCTANCE WILL BE REPORTED IN MICROSIEMENSMICROSIEMEN AND WILL BE

REPORTED WITH THE MAXIMUM PRECISION ATTAINABLE IN THE INSTRUMENT

RANGE SCALE USED FOR THE MEASUREMENT

TURBIDITY WILL BE REPORTED IN NEPHELOMETRIC TURBIDITY UNITSUNIT AND WILL BE

REPORTED WITH THE MAXIMUM PRECISION ATTAINABLE IN THE INSTRUMENT

RANGE SCALE USED FOR THE MEASUREMENT

17 SAMPLING PROCEDURESPROCEDURE

PROCEDURESPROCEDURE USED FOR COLLECTING ENVIRONMENTAL SAMPLESSAMPLE WILL FOLLOW

STANDARD OPERATING PROCEDURESPROCEDURE SOPSSOP DEVELOPED FOR ENVIRONMENTAL

RESOURCESRESOURCE MANAGEMENTSMANAGEMENT ERMSERM INSTALLATION RESTORATION PROGRAM IRP
WORK AND WILL CONFORM TO ANG SITE INVESTIGATION PROTOCOL THE SOPSSOP ARE

INCLUDED IN APPENDIX OF ERMSERM IRP PROGRAM QUALITY ASSURANCE

PROGRAM PLAN ERM 1995 THE SITE MANAGER IS RESPONSIBLE FOR ENSURING

THAT SAMPLESSAMPLE ARE COLLECTED WITH PROPERLY DECONTAMINATED EQUIPMENT AND

CONTAINED IN PROPER SAMPLE CONTAINERSCONTAINER WITH APPROPRIATE PRESERVATIVES

THE STEPSSTEP REQUIRED FOR SAMPLE CONTROL AND IDENTIFICATION DATA RECORDING
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AND CHAINOFCUSTODY DOCUMENTATION ARE INCLUDED IN THE IRP QUALITY

ASSURANCE PROGRAM PLAN

PRIOR TO THE BEGINNING OF EACH SAMPLING EVENT THE
PROJECT MANAGER WILL

MEET WITH THE ASSIGNED SAMPLING PERSONNEL AND REVIEW THE PURPOSE AND

OBJECTIVESOBJECTIVE OF THE SAMPLING THISTHI MEETING WILL PROVIDE FINAL CLARIFICATION OF

THE SAMPLING EVENT DETAILS TOPICSTOPIC OF REVIEW AND DISCUSSION WILL INCLUDE

THE FOLLOWING SAMPLING LOCATIONSLOCATION TYPESTYPE OF SAMPLESSAMPLE TO BE COLLECTED

NUMBER OF SAMPLESSAMPLE TO BE COLLECTED SAMPLE IDENTIFIERSIDENTIFIER CONSTITUENTSCONSTITUENT TO BE

ANALYZED SAMPLING PROCEDURESPROCEDURE SAMPLING EQUIPMENT DECONTAMINATION

PROCEDURESPROCEDURE AND CHAINOFCUSTODY DOCUMENTATION REQUIREMENTS

EQUIPMENT DECONTAMINATION IS AN INTEGRAL PART OF THE DATA COLLECTION AND

QA PROCESS THE IMPLEMENTATION OF PROPER DECONTAMINATION PRACTICESPRACTICE

AND PROCEDURESPROCEDURE WILL BEGIN IN THE FIELD PRIOR TO THE USE OF SAMPLE COLLECTION

EQUIPMENT ALL FIELD SAMPLING EQUIPMENT WILL BE DECONTAMINATED BEFORE

AND AFTER USE IN ACCORDANCE WITH ANG PROTOCOLS WASH WATER AND OTHER

FLUIDSFLUID CREATED DURING DECONTAMINATION WILL BE CONTAINERIZED AND WILL BE

1 DISPOSED OF PROPERLY

171 SOIL SAMPLING

SUBSURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED USING HOLLOWSTEM AUGER OR

GEOPROBE DRILL
RIG EQUIPPED WITH SPLITSPOON OR EQUIVALENT DRIVE

SAMPLER THE DRIVE SAMPLER WILL BE CONSTRUCTED OF STAINLESSSTAINLES STEEL AND LINED

WITH BRASSBRAS SAMPLE TUBES AUGERSAUGER DRILL RODSROD THE DRILL RIG AND OTHER

DRILLING EQUIPMENT WILL BE DECONTAMINATED BEFORE EACH NEW SOIL BORING
THE DRIVE SAMPLER WILL BE DECONTAMINATED BEFORE EACH NEW SOIL SAMPLE

EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE ARE DETAILED IN THE PHASE II RIFSRIF
WORK PLAN

172 GROUNDWATER SAMPLING

THE FOLLOWING PROCEDURESPROCEDURE WILL BE USED DURING GROUNDWATER SAMPLING
ACTIVITIESACTIVITIE AT MONITORING WELLSWELL

IMMEDIATELY PRIOR TO COLLECTING SAMPLE THE STATIC WATER LEVEL WILL BE

MEASURED WITH REFERENCE TO THE MONITORING WELLSWELL MEASURING POINT AND

WILL BE RECORDED IN THE FIELD NOTEBOOK

WHENEVER FEASIBLE MONITORING WELLSWELL WILL BE SAMPLED IN ORDER OF

INCREASING CONCENTRATION OF CONTAMINANTSCONTAMINANT BASED ON ANALYSISANALYSI OF SAMPLESSAMPLE
COLLECTED DURING PREVIOUSPREVIOU SAMPLING EVENTS
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PRIOR TO COLLECTING SAMPLE WATER IN THE WELL CASING WILL BE PURGED AT

RATE OF LESSLES THAN LITER PER MINUTE USING NONDEDICATED SUBMERSIBLE

SAMPLING PUMP THE TEMPERATURE PH SPECIFIC CONDUCTANCE AND

TURBIDITY OF THE PURGE WATER WILL BE MONITORED DURING WELL PURGING

USING AN INLINE FLOW CELL AND PORTABLE WATER QUALITY TEST METER THE

PURGING WILL CONTINUE UNTIL THE TEMPERATURE PH SPECIFIC CONDUCTANCE

AND TURBIDITY OF THE PURGE WATER HAVE STABILIZED TO WITHIN 10 PERCENT

THE AMOUNT OF WATER PURGED FROM EACH WELL WILL BE MEASURED AND

RECORDED

MONITORING WELLSWELL WILL BE SAMPLED DIRECTLY FROM THE PUMP DISCHARGE OR

WITH DISPOSABLE POLYETHYLENE SAMPLING BAILER THE PUMP DISCHARGE

HOSE WILL BE THOROUGHLY DECONTAMINATED BEFORE EACH WELL IS SAMPLED

SAMPLING EQUIPMENT WILL BE KEPT OFF OF POTENTIALLY CONTAMINATED

SURFACESSURFACE TO PREVENT CROSSCONTAMINATION OF THE SAMPLESSAMPLE EG
EQUIPMENT WILL BE PLACED ON PLASTIC SHEETING

THE CALIBRATION OF THE PORTABLE WATER QUALITY TEST METER USED TO MONITOR

FIELD PARAMETERSPARAMETER DURING WELL PURGING WILL BE CHECKED AND ADJUSTED AS

NECESSARY ACCORDING TO MANUFACTURERSMANUFACTURER RECOMMENDATIONSRECOMMENDATION AT THE

BEGINNING OF EACH DAY AND PERIODICALLY DURING THE DAY AS REQUIRED

18 SAMPLE CHAINOFCUSTODY PROCEDURESPROCEDURE

SAMPLE CHAINOFCUSTODY PROCEDURESPROCEDURE REQUIRE THAT POSSESSION AND HANDLING

OF ALL SAMPLESSAMPLE BE DOCUMENTED FROM THE MOMENT OF ITS COLLECTION THROUGH

THE TIME OF COMPLETION OF LABORATORY ANALYSES THE CHAINOFCUSTODY

RECORD MUST CLEARLY REFLECT THE MOVEMENT OF THE SAMPLE THROUGH THE

SAMPLE HANDLING AND TRANSPORT PROCESSPROCES TO ENSURE THAT PROPER CUSTODY HAS

BEEN MAINTAINED AND THAT THE SAMPLE HAS NOT BEEN TAMPERED WITH IN ANY

WAY SAMPLE IS JUDGED TO BE IN PROPER CUSTODY WHEN AT LEAST ONE OF THE

FOLLOWING CRITERIA HAS BEEN MET

THE SAMPLE IS IN ONESONE ACTUAL PHYSICAL POSSESSION

THE SAMPLE IS IN ONESONE CLEAR FIELD OF VIEW AFTER BEING IN ONESONE PHYSICAL

POSSESSION

THE SAMPLE IS IN ONESONE PHYSICAL POSSESSION AND IS THEN LOCKED UP IN

SECURE CONTAINER SO THAT NO ONE CAN TAMPER WITH IT OR
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THE SAMPLE IS KEPT IN SECURED AREA THAT CAN BE ACCESSED BY AUTHORIZED

PERSONNEL ONLY

181 SAMPLE LABELSLABEL

ALL SAMPLESSAMPLE WILL BE IDENTIFIED WITH LABEL OR PERMANENT MARKER APPLIED

DIRECTLY TO THE CONTAINER SAMPLE IDENTIFICATION INFORMATION WILL BE

COMPLETED USING WATERPROOF INK ARID WILL CONSIST OF THE FOLLOWING

UNIQUE SAMPLE IDENTIFIER

TIME AND DATE OF COLLECTION

SITE NAME

PRESERVATIVE IF ANY AND

SAMPLERSSAMPLER INITIALS

182 CHAINOFCUSTODY RECORD

TO MAINTAIN RECORD OF SAMPLE COLLECTION TRANSFER BETWEEN SAMPLE

CUSTODIANSCUSTODIAN SHIPMENT AND RECEIPT BY THE LABORATORY CHAINOFCUSTODY
RECORD WILL BE FILLED OUT FOR ALL SAMPLESSAMPLE COLLECTED FOR LABORATORY ANALYSIS

EACH TIME THE SAMPLESSAMPLE ARE TRANSFERRED THE SIGNATURESSIGNATURE OF THE PERSON

RELINQUISHING AND RECEIVING THE SAMPLESSAMPLE AS WELL AS THE DATE AND TIME OF

TRANSFER WILL BE DOCUMENTED ON THE CHAINOFCUSTODY RECORD

183 TRANSFER OF CUSTODY AND SHIPMENT

PRIOR TO THE SHIPMENT OF SAMPLESSAMPLE THE CHAINOFCUSTODY RECORD WILL BE

SIGNED AND DATED BY MEMBER OF THE FIELD TEAM WHO HAS VERIFIED THAT

THOSE SAMPLESSAMPLE INDICATED ON THE CHAINOFCUSTODY RECORD ARE INDEED BEING

SHIPPED COPY OF ERMSERM STANDARD CHAINOFCUSTODY RECORD IS SHOWN

ON FIGURE BI AFTER PACKAGING HAS BEEN COMPLETED AND THE SAMPLESSAMPLE ARE

CLOSED WITHIN THE ICE CHEST SIGNED AND DATED CUSTODY SEALSSEAL WILL BE PLACED

OVER THE EDGE OF THE ICE CHEST LID

SAMPLESSAMPLE WILL BE SHIPPED BY AIR OR GROUND COURIER OR HAND DELIVERED BY

ERM PERSONNEL TO THE ANALYTICAL LABORATORY SAMPLESSAMPLE WILL BE TRANSPORTED

GENERALLY EACH DAY BY FIELD PERSONNEL FROM THE STATION TO THE COURIER

LOCATION FOR SUBSEQUENT SHIPMENT TO THE LABORATORY UPON RECEIPT OF THE

SAMPLESSAMPLE AT THE LABORATORY THE RECEIVER WILL COMPLETE THE TRANSFER BY DATING
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AND SIGNING THE CHAINOFCUSTODY RECORD AN ACCEPTABLE ALTERNATIVE IS TO

ENTER THE AIRBILL NUMBER AND SHIPPING DATA INTO THE APPROPRIATE

SIGNATUREDATE BLOCK

COPY OF THE AIRBILL IS TO BE KEPT WITH THE FIELD COPY OF THE CHAINOF

CUSTODY RECORD TO DOCUMENT SPECIFIC SHIPPING INFORMATION

184 LABORATORY CHAINOFCUSTODY PROCEDURESPROCEDURE

THE FOLLOWING DESCRIBESDESCRIBE LABORATORY CHAINOFCUSTODY PROCEDURESPROCEDURE

ASSOCIATED WITH SAMPLE RECEIPT STORAGE PREPARATION ANALYSISANALYSI AND GENERAL

SECURITY

1841 SAMPLE RECEIPT

SAMPLE RECEIPT PROCEDURESPROCEDURE ARE DISCUSSED BELOW

UPON RECEIPT THE SAMPLE CUSTODIAN WILL INSPECT SAMPLE CONTAINERSCONTAINER FOR

INTEGRITY THE PRESENCE OF LEAKING OR BROKEN CONTAINERSCONTAINER WILL BE NOTED

ON THE CHAINOFCUSTODY RECORD THE SAMPLE CUSTODIAN WILL SIGN THE

CHAINOFCUSTODY RECORD WITH THE DATE AND TIME OF RECEIPT THUSTHU

ASSUMING CUSTODY OF THE SAMPLES

THE INFORMATION ON THE CHAINOFCUSTODY RECORD WILL BE COMPARED

WITH THE INFORMATION ON THE SAMPLE LABELSLABEL TO VERILY THE EXACT SAMPLE

IDENTITY ANY INCONSISTENCIESINCONSISTENCIE WILL BE IMMEDIATELY RESOLVED WITH THE

FIELD SAMPLING REPRESENTATIVE BEFORE SAMPLE ANALYSISANALYSI PROCEEDS

SAMPLESSAMPLE WILL BE MOVED TO LOCKED SAMPLE STORAGE REFRIGERATOR FOR

STORAGE PRIOR TO ANALYSIS THE STORAGE LOCATION WILL BE RECORDED ON THE

CHAINOFCUSTODY RECORD OR LABORATORY TRACKING FORM TO ENSURE

CONTINUITY OF SAMPLE TRACKING

THE SAMPLE CUSTODIAN WILL RETAIN THE
ORIGINAL CHAINOFCUSTODY RECORD

AND WILL PROVIDE COPIESCOPIE TO EACH LABORATORY SECTION MANAGER AND ONE TO

THE LABORATORYSLABORATORY SAMPLE MASTER LOG

THE SAMPLE CUSTODIAN WILL ALERT THE APPROPRIATE SECTION MANAGERSMANAGER AND

ANALYSTSANALYST OF ANY ANALYSESANALYSE REQUIRING IMMEDIATE ATTENTION BECAUSE OF

SHORT HOLDING TIMES
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1842 SAMPLE STORAGE

SAMPLESSAMPLE REQUIRING REFRIGERATION WILL BE MAINTAINED IN LOCKED STORAGE

REFRIGERATOR WHICH WILL BE KEPT AT TEMPERATURE RANGING FROM TO C
ANALYTICAL LABORATORY PERSONNEL WILL REQUEST SAMPLESSAMPLE FOR ANALYSISANALYSI FROM THE

SAMPLE CUSTODIAN AND THE FORMAL TRANSFER ACTION INCLUDING DATE AND

SIGNATURESSIGNATURE WILL BE RECORDED ON THE CHAINOFCUSTODY RECORD THE ANALYST

WILL THEN BE THE CUSTODIAN OF THE SAMPLE DURING ANALYSIS

1843 DATA RECORDING

RAW DATA IS CALCULATED OR REDUCED INTO REPORTABLE VALUESVALUE IN THREE WAYSWAY AT

THE LABORATORY MANUALLY BY AN EXTERNAL COMPUTER PROGRAM AND BY DATA

SYSTEM THAT COLLECTSCOLLECT THE RAW DATA INDIVIDUAL LABORATORIESLABORATORIE HAVE SPECIFIC

DATA RECORDING AND DATA MANAGEMENT STANDARD OPERATING PROCEDURES IN

GENERAL DATA COLLECTED ON AN INSTRUMENTSINSTRUMENT DATA SYSTEM ARE TRANSFERRED

ELECTRONICALLY INTO THE LABORATORYSLABORATORY DATA ACQUISITION PROGRAM DATA

ACQUISITION TRANSFERSTRANSFER DATA INTO THE LABORATORY INFORMATION MANAGEMENT

SYSTEM FOR ROUTINE FINAL REPORTING AND IS ALSO USED FOR GENERATION OF

ANALYTICAL DATA REPORTS ALL FORMULAE USED TO CALCULATE REPORTED VALUESVALUE ARE

THOSE SPECIFIED BY THE ANALYTICAL METHOD AND ARE INCLUDED IN INTERNAL

LABORATORY STANDARD OPERATING PROCEDURES

19 DOCUMENTATION PROCEDURESPROCEDURE

DOCUMENTATION PROCEDURESPROCEDURE FOR SAMPLE IDENTIFICATION AND FIELD LOGSLOG ARE

DISCUSSED BELOW PROCEDURESPROCEDURE FOR DOCUMENT CORRECTIONSCORRECTION ARE ALSO DISCUSSED

191 SAMPLE IDENTIFICATION

STANDARDIZED NUMBERING SYSTEM WILL BE USED TO IDENTIFY SOIL AND

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING RIFSRIF FIELD ACTIVITIES THE

NUMBERING SYSTEM PROVIDESPROVIDE TRACKING PROCEDURE TO ENSURE ACCURATE DATA

RETRIEVAL OF ALL SAMPLESSAMPLE COLLECTED LISTING OF THE SAMPLE IDENTIFICATION

NUMBERSNUMBER WILL BE MAINTAINED BY THE SITE MANAGER WHO WILL BE RESPONSIBLE

FOR ENSURING THE STANDARDIZED NUMBERING SYSTEM IS FOLLOWED DURING

SAMPLING ACTIVITIES
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THE STANDARD SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD SAMPLESSAMPLE ARE CODED AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY SOIL SAMPLESSAMPLE WILL INCLUDE THE SOIL BORING

NUMBER AND SAMPLE DEPTH FOR EXAMPLE SB15 REPRESENTSREPRESENT SAMPLE

COLLECTED AT DEPTH OF FEET BGS FROM SOIL BORING SBI

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY GROUNDWATER SAMPLESSAMPLE WILL INCLUDE THE

MONITORING WELL NUMBER AND THE QUARTERLY SAMPLING ROUND FOR

EXAMPLE MW1981 REPRESENTSREPRESENT GROUNDWATER SAMPLE COLLECTED DURING

THE FIRST ROUND OF QUARTERLY SAMPLING IN 1998 FROM MONITORING WELL

MWI

FIELD QAQC SAMPLE IDENTIFIERSIDENTIFIER FOR SOIL WILL BE AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK WILL BE AS FOLLOWSFOLLOW TBDATE FOR

EXAMPLE TB0810981 REPRESENTSREPRESENT THE FIRST
TRIP

BLANK COLLECTED ON 10

AUGUST 1998

SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATE SAMPLESSAMPLE WILL BE THE SAME AS THE

ORIGINAL SAMPLE BUT FOLLOWED BY

SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK AND FIELD BLANKSBLANK WILL CONSIST OF THE

SOIL BORING IDENTIFIER AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN

FOR RINSATE BLANKSBLANK AN FT FOR TAP WATER FIELD BLANKSBLANK OR AN

FOR ASTM TYPE II WATER FIELD BLANKS

FIELD QAQC SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER WILL BE AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK WILL BE THE SAME AS THOSE FOR SOIL

SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATE SAMPLESSAMPLE WILL BE THE SAME AS THE

ORIGINAL SAMPLE BUT FOLLOWED BY

SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK AND FIELD BLANKSBLANK WILL CONSIST OF THE

MONITORING WELL IDENTIFIER AT WHICH THE BLANK WAS PREPARED FOLLOWED

BY AN FOR RRNSATE BLANKSBLANK AN FT FOR TAP WATER FIELD BLANKSBLANK OR AN

FA FOR ASTM TYPE IT WATER FIELD BLANKS

192 FIELD LOGSLOG

DATA COLLECTION ACTIVITIESACTIVITIE PERFORMED AT THE SITE WILL BE DOCUMENTED IN

BOUND FIELD NOTEBOOKSNOTEBOOK AND ON CHAINOFCUSTODY RECORDSRECORD USING INDELIBLE

INK FIELD NOTEBOOKSNOTEBOOK WILL BE ASSIGNED TO INDIVIDUAL FIELD PERSONNEL FOR THE
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DURATION OF THEIR FIELD ACTIVITIES ENTRIESENTRIE WILL BE AS DETAILED AND DESCRIPTIVE

AS POSSIBLE SO THAT PARTICULAR SITUATION CAN BE RECALLED WITHOUT RELIANCE

SOLELY ON THE SAMPLERSSAMPLER MEMORY ALL FIELD LOG ENTRIESENTRIE WILL BE DATED AND

SIGNED BY THE PERSON MAKING THEM

DEPENDING ON FIELD ACTIVITIESACTIVITIE THE SITE MANAGER MAY DESIGNATE MEMBER

OF THE FIELD TEAM TO PHOTOCOPY AT THE END OF EACH DAY ALL FIELD NOTESNOTE

NOTEBOOK PAGESPAGE AND STANDARD FORMSFORM GENERATED DURING THAT DAY COPIESCOPIE
WILL BE GIVEN TO THE PROJECT MANAGER IF IMPLEMENTED AT THE COMPLETION OF

WORK SHIFT COPIESCOPIE OF ALL FIELD LOGSLOG NOTEBOOK PAGESPAGE AND STANDARD FORMSFORM
WILL BE RETURNED TO THE SITE MANAGER FOR SUBSEQUENT DELIVERY TO THE PROJECT

MANAGER AND ENTRY INTO PROJECT FILES

THE SITE MANAGER WILL MAINTAIN SEPARATE SITE LOG SUMMARIZING DAILY

FIELD ACTIVITIESACTIVITIE OUTSIDE VISITORSVISITOR COMMUNICATIONSCOMMUNICATION SAMPLE SHIPMENTSSHIPMENT AND

EQUIPMENT ASSIGNMENTS THISTHI LOG WILL BECOME PART OF THE ORIGINAL PROJECT

FILES

193 CORRECTIONSCORRECTION TO DOCUMENTATION

IF AN INCORRECT ENTRY IS MADE IN ANY TYPE OF DATA DOCUMENT THE INCORRECT

ENTRY WILL BE CROSSED OUT WITH SINGLE LINE THE CORRECT INFORMATION

ENTERED AND THE CORRECTION INITIALED AND DATED BY THE PERSON MAKING THE

CORRECTION LIKE ORIGINAL ENTRIESENTRIE CORRECTIONSCORRECTION WILL BE MADE IN INDELIBLE INK

194 FINAL EVIDENCE FILE DOCUMENTATION

RECORDSRECORD WILL BE KEPT IN THE PROJECT FILESFILE TO DOCUMENT QAQC ACTIVITIESACTIVITIE

AND TO PROVIDE SUPPORT FOR POSSIBLE EVIDENTIAL PROCEEDINGS THE FOLLOWING

OUTLINE OF PROJECT FILE REQUIREMENTSREQUIREMENT APPLIESAPPLIE TO PROJECT ACTIVITIESACTIVITIE

COMMUNICATIONSCOMMUNICATION

INTERNAL

EXTERNAL

QAQC

PROCEDURESPROCEDURE

CHAINOFCUSTODY DOCUMENTATION
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AUDIT REPORTSREPORT

LABORATORY QA REPORTSREPORT

DEVIATION NOTIFICATION FORMSFORM

NONCONFORMANCE CORRECTIVE ACTION REPORTSREPORT

TECHNICAL INFORMATION

ANALYTICAL DATA

FIELD DATA

FIELD LOGBOOKSLOGBOOK

GRAPHIC RESOURCESRESOURCE

DATA QUALITY ACCEPTANCE

CALCULATIONSEVALUATCALCULATIONSEVALUAT

REGULATORY COMPLIANCE

PROJECT MANAGEMENT

PROJECT SCHEDULE

BUDGET

SITE DATABASE INFORMATION

HEALTH AND SAFETY

PLANSPROCEDURESPLANSPROCEDURE

AUDIT REPORTSREPORT

DOCUMENTSDOCUMENT

PLANSPLAN

REPORTSREPORT

RELEVANT PUBLICATIONSPUBLICATION
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ERM WILL MAINTAIN ALL EVIDENTIAL FILE DOCUMENTATION USING ITS INTERNAL

PROJECT FILE SYSTEM UPON COMPLETION OF THE PROJECT THE
ORIGINAL PROJECT

FILESFILE WILL BE ARCHIVED COPIESCOPIE OF FILE DOCUMENTATION WILL BE PROVIDED TO

THE ANG UPON REQUEST THE PROJECT MANAGER WILL ENSURE THAT ALL RECORDSRECORD

INCLUDING QAQC RECORDSRECORD ARE PROPERLY STORED AND RETRIEVABLE

110 CALIBRATION PROCEDURESPROCEDURE AND FREQUENCY

THE FOLLOWING SECTIONSSECTION SUMMARIZE CALIBRATION PROCEDURESPROCEDURE FOR FIELD AND

LABORATORY EQUIPMENT

1101 FIELD EQUIPMENT

THE
ANALYTICAL

AND HEALTH AND SAFETY SCREENING INSTRUMENTSINSTRUMENT THAT MAY BE

USED IN THE FIELD DURING THE PHASE II RIFSRIF ARE

PID

CONDUCTIVITY METER

PH METER

TURBIDITY METER AND

TEMPERATURE METER

THE INSTRUMENTSINSTRUMENT WILL BE CALIBRATED ACCORDING TO MANUFACTURERSMANUFACTURER

SPECIFICATIONSSPECIFICATION BEFORE AND AFTER EACH FIELD USE OR AS OTHERWISE REQUIRED
WHERE NECESSARY INSTRUMENTSINSTRUMENT WILL BE CALIBRATED EACH DAY DURING FIELD USE

11011 PHOTOIONIZATION DETECTOR

CALIBRATION CHECK OF THE PID WILL BE PERFORMED AT THE START OF EACH DAY

USING STANDARD CALIBRATION GAS ADDITIONAL CALIBRATION CHECKSCHECK AND

INSTRUMENT ADJUSTMENTSADJUSTMENT WILL BE MADE IF THE UNIT EXPERIENCESEXPERIENCE ABNORMAL

PERTURBATIONSPERTURBATION OR READINGSREADING BECOME ERRATIC RESULTSRESULT OF THE CALIBRATION CHECK

WILL BE RECORDED IN THE FIELD NOTEBOOK IN INDELIBLE INK CALIBRATION

PROCEDURESPROCEDURE WILL FOLLOW MANUFACTURERSMANUFACTURER INSTRUCTIONS

11022 CONDUCTIVITY METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

STANDARD SOLUTION OF POTASSIUM CHLORIDE THE METER WILL BE ADJUSTED TO

B26

KCSIIP4 41648



FINAL

READ THE VALUE OF THE STANDARD THE METER MUST READ WITHIN 10 PERCENT OF

THE STANDARD TO BE CONSIDERED IN CONTROL AND SHOULD READ WITHIN PERCENT

PERCENT IS CONSIDERED WARNING LEVEL IF THE CALIBRATION INDICATESINDICATE THE

METER READINGSREADING ARE OUT OF THE CONTROL LIMITSLIMIT BACKUP UNIT SHOULD BE USED

IF BACKUP UNIT IS NOT AVAILABLE THE DATA WILL BE FLAGGED TO NOTE THE

PERCENT
DIFFERENCE BETWEEN THE METER AND THE STANDARD CALIBRATION

SOLUTION READINGSREADING FROM CONDUCTIVITY METERSMETER LACKING CALIBRATION

ADJUSTMENTSADJUSTMENT ARE NORMALLY STABLE THUSTHU CALIBRATION CHECKSCHECK ARE USUALLY

LIMITED TO THE BEGINNING AND END OF THE SAMPLING DAY

11013 PH METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

BUFFER SOLUTIONSSOLUTION THAT BRACKET THE PH RANGE EXPECTED IN THE SAMPLES THE

PH METER WILL BE ADJUSTED TO READ THE VALUE OF THE STANDARD THE METER IS

CHECKED DURING THE SAMPLING DAY USING AT LEAST ONE STANDARD AT

FREQUENCY WHICH RESULTSRESULT IN LITTLE OR NO CALIBRATION ADJUSTMENT IF THE

READING VARIESVARIE MORE THAN ONETENTH OF PH UNIT BETWEEN CALIBRATION

CHECKSCHECK THE FREQUENCY OF THE CHECKSCHECK MUST BE INCREASED

22014 TURBIDITI METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

FORMAZIN SOLUTION THE TURBIDITY METER WILL BE ADJUSTED TO READ THE VALUE

OF THE STANDARD THE METER IS CHECKED DURING THE SAMPLING DAY USING AT

LEAST ONE STANDARD AT FREQUENCY WHICH RESULTSRESULT IN LITTLE OR NO CALIBRATION

ADJUSTMENT IF THE READING VARIESVARIE MORE THAN ONETENTH OF TURBIDITY UNIT

BETWEEN CALIBRATION CHECKSCHECK THE FREQUENCY OF THE CHECKSCHECK MUST BE INCREASED

11015 TEMPERATURE METER

TEMPERATURE WILL BE MEASURED BY EITHER USING THERMOSTAT BUILT INTO THE

SPECIFIC CONDUCTANCE METER OR SEPARATE THERMOMETER UNIT TEMPERATURE

READINGSREADING WILL BE CHECKED AT LEAST ONCE PER FIELD TRIP USING QUALITYGRADE

PREFERABLY NATIONAL BUREAU OF STANDARDSSTANDARD TRACEABLE THERMOMETER SHOULD

THE UNIT EXPERIENCE ERRATIC OR OUTOFTOLERANCE READINGSREADING ADDITIONAL CHECKSCHECK

WILL BE PERFORMED

1102 LABORATORY EQUIPMENT

BEFORE ANY LABORATORY INSTRUMENT IS USED AS MEASURING DEVICE THE

INSTRUMENT RESPONSE TO KNOWN REFERENCE MATERIALSMATERIAL MUST BE DETERMINED

THE MANNER IN WHICH VARIOUSVARIOU INSTRUMENTSINSTRUMENT ARE CALIBRATED IS DEPENDENT ON
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THE PARTICULAR TYPE OF INSTRUMENT AND ITS INTENDED USE SAMPLE

MEASUREMENTSMEASUREMENT WILL BE MADE WITHIN THE CALIBRATED RANGE OF THE INSTRUMENT

LABORATORY CALIBRATIONSCALIBRATION TYPICALLY CONSIST OF TWO TYPESTYPE INITIAL CALIBRATION

AND CONTINUING CALIBRATION INITIAL CALIBRATION PROCEDURESPROCEDURE ESTABLISH THE

CALIBRATION RANGE OF THE INSTRUMENT AND DETERMINE INSTRUMENT RESPONSE

OVER THAT RANGE TYPICALLY THREE TO FIVE ANALYTE CONCENTRATIONSCONCENTRATION ARE USED TO

ESTABLISH INSTRUMENT RESPONSE OVER CONCENTRATION RANGE CONTINUING
CALIBRATION USUALLY INCLUDESINCLUDE MEASUREMENT OF THE INSTRUMENT RESPONSE TO

ONE OR MORE CALIBRATION STANDARDSSTANDARD AND REQUIRESREQUIRE INSTRUMENT RESPONSE TO

COMPARE WITH CERTAIN LIMITSLIMIT EG 10 PERCENT OF THE INITIAL MEASURED

INSTRUMENT RESPONSE

SPECIFIC LABORATORY INSTRUMENT CALIBRATION PROCEDURESPROCEDURE FOR VARIOUSVARIOU

INSTRUMENTSINSTRUMENT ARE DESCRIBED IN DETAIL IN THE LABORATORY QUALITY ASSURANCE

PROJECT PLAN FOR THE ANALYTICAL LABORATORY SELECTED TO PERFORM THE ANALYSES

111 ANALYTICAL PROCEDURESPROCEDURE

THE FOLLOWING SECTIONSSECTION SUMMARIZE THE ANALYTICAL PROCEDURESPROCEDURE FOR FIELD

ACTIVITIESACTIVITIE AND THE LABORATORY

1111 FIELD PARAMETERSPARAMETER

AS PART OF THE ANALYTICAL PROTOCOL FOR GROUNDWATER SAMPLESSAMPLE SEVERAL

PARAMETERSPARAMETER WILL BE TESTED IN THE FIELD MONITORING WELL PURGE WATER WILL

BE TESTED FOR SPECIFIC CONDUCTANCE TEMPERATURE PH AND TURBIDITY THE

FIELD PARAMETERSPARAMETER WILL BE MEASURED USING AN INLINE FLOW CELL

1112 LABORATORY METHODSMETHOD

GROUNDWATER AND SOIL SAMPLESSAMPLE COLLECTED WILL BE ANALYZED USING THE

ANALYTICAL METHODSMETHOD SPECIFIED IN THE PHASE II RIFSRIF WORK PLAN

112 INTERNAL QC CHECK PROCEDURESPROCEDURE

THE FOLLOWING SECTIONSSECTION SUMMARIZE INTERNAL QC CHECK PROCEDURESPROCEDURE FOR

LABORATORY ANALYSISANALYSI AND FIELD MEASUREMENTS
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1121 ROUTINE ANALYTICAL SERVICESSERVICE

INTERNAL QC PROCEDURESPROCEDURE FOR ROUTINE ANALYTICAL SERVICESSERVICE ARE SPECIFIED IN THE

USEPASUSEPA METHOD DESCRIPTIONS THESE
SPECIFICATIONSSPECIFICATION INCLUDE THE TYPESTYPE OF

QC CHECKSCHECK REQUIRED SAMPLE SPIKESSPIKE SURROGATE SPIKESSPIKE REFERENCE SAMPLESSAMPLE
CONTROLSCONTROL AND BLANKSBLANK THE FREQUENCY OF EACH AUDIT THE COMPOUNDSCOMPOUND TO BE

USED FOR SAMPLE AND SURROGATE SPIKESSPIKE AND QC ACCEPTANCE CRITERIA FOR THESE

CHECKS

1122 FIELD MEASURESMEASURE

QC PROCEDURESPROCEDURE FOR FIELD MEASUREMENTSMEASUREMENT ARE LINKED TO CHECKING THE

REPRODUCIBILITY OF THE MEASUREMENTSMEASUREMENT BY OBTAINING MULTIPLE READINGSREADING AND

BY CALIBRATING THE INSTRUMENTSINSTRUMENT WHEN APPROPRIATE QC OF FIELD SAMPLING
WILL INVOLVE

COLLECTING FIELD DUPLICATESDUPLICATE AND BLANKSBLANK IN ACCORDANCE WITH THE

APPLICABLE PROCEDURESPROCEDURE DESCRIBED IN THISTHI QAPP

113 DATA REDUCTION VALIDATION AND REPORTING

THE FOLLOWING SECTIONSSECTION SUMMARIZE REDUCTION VALIDATION AND REPORTING

PROCEDURESPROCEDURE FOR FIELD TECHNICAL AND LABORATORY DATA

1131 FIELD AND TECHNICAL DATA

THE FIELD AND TECHNICAL NONLABORATORY DATA THAT WILL BE COLLECTED CAN

GENERALLY BE CHARACTERIZED AS EITHER OBJECTIVE OR SUBJECTIVE DATA OBJECTIVE

DATA INCLUDE ALL DIRECT MEASUREMENTSMEASUREMENT SUCH AS FIELD SCREENINGANALYTICAL

PARAMETERSPARAMETER AND WATER LEVEL MEASUREMENTS SUBJECTIVE DATA INCLUDE

ACTIVITY DESCRIPTIONSDESCRIPTION AND FIELD OBSERVATIONS

11311 FIELD AND TECHNICAL DATA REDUCTION

AS DESCRIBED IN PREVIOUSPREVIOU SECTIONSSECTION FIELD DATA WILL BE RECORDED BY FIELD

PERSONNEL IN BOUND FIELD NOTEBOOKSNOTEBOOK AND ON STANDARD FORMS FOR EXAMPLE

DURING DRILLING ACTIVITIESACTIVITIE THE FIELD TEAM MEMBER SUPERVISING RIG WILL

KEEP CHRONOLOGICAL LOG OF DRILLING ACTIVITIESACTIVITIE VERTICAL DESCRIPTIVE LOG OF

LITHOLOGIESLITHOLOGIE ENCOUNTERED OTHER PERTINENT DRILLING INFORMATION IE STAINING

ODORSODOR FIELDSCREENING RESULTSRESULT WORKING CONDITIONSCONDITION AND WATER LEVELSLEVEL IN

HISHER BOUND NOTEBOOK THE SITE MANAGER MAY CHOOSE TO APPOINT TEAM

MEMBER TO PHOTOCOPY ALL FIELD LOGSLOG INCLUDING NOTEBOOK PAGESPAGE AND

STANDARD FORMSFORM GENERATED IN GIVEN FIELD DAY COPIESCOPIE WILL BE GIVEN TO
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THE SITE MANAGER WHO WILL MAINTAIN FIELD LOG FILE AT THE DIRECTION OF THE

PROJECT MANAGER COPIESCOPIE OF ALL FIELD LOGSLOG NOTEBOOK PAGESPAGE AND STANDARD

FORMSFORM WILL BE RETURNED TO THE OFFICE FOR ENTRY INTO PROJECT FILES

AFTER CHECKING THE VALIDITY
OF DATA IN FIELD NOTESNOTE AND ON STANDARD FORMSFORM

THE PROJECT MANAGER WILL BE RESPONSIBLE FOR ENTERING PERTINENT DATA INTO

PROJECT DATA FILES WHERE APPROPRIATE THE DATA FILESFILE WILL BE SET UP FOR

DIRECT INPUT INTO THE PROJECT DATABASE SUBJECTIVE DATA WILL BE FILED AS HARD

COPIESCOPIE FOR LATER REVIEW BY THE PROJECT MANAGER AND FOR INCORPORATION INTO

TECHNICAL REPORTSREPORT AS APPROPRIATE

11312 FIELD AND TECHNICAL DATA VALIDATION

VALIDATION OF OBJECTIVE FIELD AND TECHNICAL DATA WILL BE PERFORMED AT TWO

DIFFERENT LEVELS ON THE FIRST LEVEL DATA WILL BE VALIDATED AT THE TIME OF

COLLECTION BY FOLLOWING STANDARD PROCEDURESPROCEDURE AND QC CHECKS AT THE

SECOND LEVEL DATA WILL BE VALIDATED BY THE PROJECT MANAGER WHO WILL

REVIEW THE DATA TO ENSURE THAT THE CORRECT CODESCODE AND UNITSUNIT HAVE BEEN

INCLUDED AFTER DATA REDUCTION INTO TABULAR FORMAT OR THE PROJECT DATABASE

THE PROJECT MANAGER WILL REVIEW DATA SETSSET FOR ANOMALOUSANOMALOU VALUES ANY
INCONSISTENCIESINCONSISTENCIE OR ANOMALIESANOMALIE DISCOVERED WILL BE RESOLVED IMMEDIATELY IF

POSSIBLE BY SEEKING CLARIFICATION FROM FIELD PERSONNEL RESPONSIBLE FOR

COLLECTING THE DATA

SUBJECTIVE FIELD AND TECHNICAL DATA WILL BE VALIDATED BY THE PROGRAM

MANAGER WHO WILL REVIEW FIELD REPORTSREPORT FOR REASONABLENESSREASONABLENES AND

COMPLETENESS IN ADDITION RANDOM CHECKSCHECK OF SAMPLING AND FIELD

CONDITIONSCONDITION WILL BE MADE BY THE PROJECT MANAGER OR SITE MANAGER WHO WILL

CHECK RECORDED DATA AT THAT TIME TO CONFIRM THE RECORDED OBSERVATIONS

WHENEVER POSSIBLE PEER REVIEW WILL ALSO BE INCORPORATED INTO THE DATA

VALIDATION PROCESSPROCES PARTICULARLY FOR SUBJECTIVE DATA TO MAXIMIZE

CONSISTENCY AMONG FIELD PERSONNEL FOR EXAMPLE DURING DRILLING

ACTIVITIESACTIVITIE THE PROJECT MANAGER OR SITE MANAGER WILL SCHEDULE PERIODIC

REVIEWSREVIEW OF ARCHIVED LITHOLOGIC LOGSLOG TO ENSURE THAT PROPER LITHOLOGIC

DESCRIPTIONSDESCRIPTION AND CODESCODE HAVE BEEN CONSISTENTLY APPLIED BY FIELD PERSONNEL

1132 LABORATORY DATA

AS DESCRIBED EARLIER ANALYTICAL DATA WILL BE RECORDED IN THREE WAYSWAY
MANUALLY AN EXTERNAL COMPUTER PROGRAM AND DATA SYSTEM THAT COLLECTSCOLLECT

THE RAW DATA DATA COLLECTED ON AN INSTRUMENTSINSTRUMENT DATA SYSTEM ARE

TRANSFERRED ELECTRONICALLY INTO THE LABORATORYSLABORATORY DATA ACQUISITION PROGRAM
DATA ACQUISITION TRANSFERSTRANSFER DATA INTO THE LABORATORY INFORMATION
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MANAGEMENT SYSTEM FOR ROUTINE FINAL REPORTING AND IS ALSO USED FOR

PRODUCTION OF ANALYTICAL DATA REPORTS COPIESCOPIE OF STRIPCHART OUTPUTSOUTPUT EG
CHROMATOGRAMSCHROMATOGRAM WILL BE MAINTAINED ON FILE AT THE LABORATORY

11321 LABORA
TORY

DATA REDUCTION

AT THE COMPLETION OF SET OF ANALYSESANALYSE ALL CALCULATIONSCALCULATION WILL BE COMPLETED

AND CHECKED BY THE ANALYST THE ASSOCIATED QC DATA BLANKSBLANK BLANK SPIKESSPIKE

DUPLICATESDUPLICATE ARE ENTERED ONTO QC CHARTSCHART AND ARE VERIFIED TO BE WITHIN

CONTROL LIMITS IF ALL DATA ARE ACCEPTABLE THE DATA ARE ENTERED INTO THE

LABORATORY COMPUTER SYSTEM AND DATA SUMMARIESSUMMARIE INCLUDING RAW DATA ARE

SUBMITTED TO THE LABORATORY SECTION MANAGER FOR REVIEW THISTHI IS THE

PROCEDURE FOR ALL ANALYTICAL DATA AFTER APPROVAL DATA ARE SUBSEQUENTLY

ENTERED INTO THE PROJECT DATABASE FORMAT

11322 LABORATONJ DATA VALIDATION

IN ADDITION TO THE DATA REVIEW PERFORMED BY THE ANALYSTSANALYST AND THE

APPROPRIATE LABORATORY SECTION MANAGER AN EXTERNAL ORGANIZATION TO THE

ONE THAT GENERATED THE DATA WILL VALIDATE THE ANALYTICAL DATA ANALYTICAL

DATA WILL BE REVIEWED BY THE PROJECT MANAGER AND ASSESSED BY QUALIFIED

CHEMIST USING STEPBYSTEP APPROACH APPROXIMATELY 10 PERCENT OF THE

DATA GENERATED BY THE LABORATORY WILL BE SUBJECTED TO VALIDATION AGAINST

DQOSDQO USING USEPA VALIDATION PROCEDURESPROCEDURE FOR SPECIFIED ANALYTES

QUALIFIED DATA WILL BE ANNOTATED IN ACCORDANCE WITH USEPA CONTRACT

LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC AND

INORGANIC DATA REVIEW USING THE FOLLOWING CODESCODE

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

ASSOCIATED VALUE

THE ASSOCIATED NUMERICAL VALUE IS AN ESTIMATED QUANTITY

THE DATA ARE UNUSABLE THE PRESENCE OR ABSENCE OF THE ANALYTE

CANNOT BE VERIFIED FROM THE EXISTING DATA RESAMPLING AND RE

ANALYSISANALYSI IS NECESSARY FOR VERIFICATION

UJ THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED VALUE THE ASSOCIATED VALUE IS AN ESTIMATE

IN ADDITION THE FOLLOWING DATA QUALIFIERSQUALIFIER MAY BE USED FOR ORGANIC DATA

THERE IS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE

IDENTIFICATION
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NJ THERE IS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE

IDENTIFICATION AND THE ASSOCIATED NUMERICAL VALUE IS AN

ESTIMATED QUANTITY

11323 LABORATORY DATA REPORTING

LABORATORY ANALYTICAL RESULTSRESULT WILL BE REPORTED AS SOON AS RESULTSRESULT ARE

AVAILABLE AND WILL FOLLOW USEPA REQUIREMENTSREQUIREMENT IN ORDER TO PROVIDE

DEFENSIBLE EVIDENCE FILES THE STANDARD LABORATORY DATA REPORTSREPORT FOR ORGANIC

COMPOUND ANALYSISANALYSI WILL CONSIST OF TRANSMITTAL LETTER AND THE FOLLOWING

COVER PAGE DESCRIBING DATA QUALIFIERSQUALIFIER SAMPLE COLLECTION EXTRACTION

AND ANALYSISANALYSI DATESDATE AND DESCRIPTION OF ANY TECHNICAL PROBLEMSPROBLEM

ENCOUNTERED WITH THE ANALYSIS

SAMPLE DATA INCLUDING QUANTITATION LIMITS

SUMMARY OF QC DATA INCLUDING LABORATORY BLANKSBLANK MATRIX

SPIKEMATRIX SPIKE DUPLICATESDUPLICATE AND SURROGATE RECOVERY RESULTS

THE STANDARD LABORATORY DATA REPORTSREPORT FOR INORGANIC CONSTITUENT ANALYSISANALYSI

WILL CONSIST OF TRANSMITTAL LETTER AND THE FOLLOWING

COVER PAGE DESCRIBING DATA QUALIFIERSQUALIFIER SAMPLE RECEIPT DIGESTION AND

ANALYSISANALYSI DATESDATE AND DESCRIPTION OF ANY TECHNICAL PROBLEMSPROBLEM

ENCOUNTERED WITH THE ANALYSIS

SAMPLE DATA INCLUDING QUANTITATION LIMITS

SUMMARY OF QC DATA INCLUDING LABORATORY BLANKSBLANK AND MATRIX

SPIKEMATRIX SPIKE DUPLICATE RESULTS

114 PERFORMANCE AND SYSTEM AUDITSAUDIT

AUDITSAUDIT MAY CONSIST OF TWO TYPESTYPE SYSTEM AND PERFORMANCE AUDITS THE

PURPOSE OF SYSTEM AUDIT IS TO DETERMINE WHETHER APPROPRIATE PROJECT

SYSTEMSSYSTEM ARE IN PLACE PERFORMANCE AUDITSAUDIT ARE USED TO INDICATE WHETHER

THOSE SYSTEMSSYSTEM ARE FUNCTIONING PROPERLY AUDITSAUDIT WILL BE CONDUCTED BY THE

QAQC MANAGER OR DESIGNATED APPOINTEE AS TASKED BY THE PROGRAM OR

PROJECT MANAGER TO VERIFY THE EXISTENCE OF AN EFFECTIVE QAQC SYSTEM

ADDITIONALLY THE AUDIT WILL EVALUATE THE LEVEL OF COMPLIANCE OF THAT SYSTEM

IN TERMSTERM OF ADHERENCE TO QAQC MEASURESMEASURE STANDARDSSTANDARD RECORDSRECORD AND

PROJECT DOCUMENTATION AND CONTROL
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1141 PROJECT SYSTEM AUDITSAUDIT

THE QA QC MANAGER MAY PERIODICALLY ON AN UNANNOUNCED BASISBASI CALL FOR

SYSTEM AUDIT THE PROJECT MANAGER WILL RESPOND BY SUBMITTING THE

QAPP THE AUDIT WILL BE PERFORMED BY THE QAQC MANAGER OR

DESIGNATED APPOINTEE THE AUDITOR WILL THEN DETERMINE WHETHER THE

QAPP IS IN PLACE AND WHETHER THE REVIEWSREVIEW CALLED FOR BY THE QAPP HAVE

BEEN PERFORMED RESULTSRESULT OF PROJECT AUDITSAUDIT WILL BE REPORTED TO THE PROJECT

MANAGER AND PROGRAM MANAGER

1142 TECHNICAL PERFORMANCE AUDITSAUDIT

TECHNICAL PERFORMANCE AUDITSAUDIT WILL BE CONDUCTED BY THE PROJECT QAQC
MANAGER ON AN ONGOING BASISBASI DURING THE PROJECT AS FIELD DATA ARE

GENERATED REDUCED AND ANALYZED ALL NUMERICAL ANALYSESANALYSE INCLUDING

MANUAL CALCULATIONSCALCULATION MAPPING AND COMPUTER SUPPORT ACTIVITIESACTIVITIE WILL BE

DOCUMENTED AND SUBJECT TO PERFORMANCE AUDITSAUDIT IN THE FORM OF QC

PROCEDURAL REVIEWSREVIEW MATHEMATICAL REANALYSISREANALYSI AND PEER REVIEW TECHNICAL

PEER REVIEW IS THE RESPONSIBILITY OF THE PROJECT MANAGER ALL RECORDSRECORD OF

NUMERICAL ANALYSESANALYSE WILL BE LEGIBLE REPRODUCTION QUALITY AND COMPLETE

ENOUGH TO PERMIT LOGICAL RECONSTRUCTION BY QUALIFIED OBJECTIVE REVIEWER

1143 FIELD AUDITSAUDIT

FIELD PERFORMANCE AUDIT WILL BE CONDUCTED DURING EACH PHASE OF THE

INVESTIGATION AND WILL INCLUDE FIELD SAMPLING AND ASSOCIATED SAMPLE

HANDLING AND DECONTAMINATION TECHNIQUES THE PURPOSE OF THE FIELD AUDIT

IS TO ENSURE THAT PROPER METHODSMETHOD AND PROTOCOLSPROTOCOL DETAILED IN THISTHI QAPP ARE

CONSISTENTLY PRACTICED IN THE FIELD

AUDITSAUDIT WILL BE PERFORMED USING TAILORED CHECKLISTSCHECKLIST PREPARED BY THE

QAQC MANAGER THE REQUIREMENTSREQUIREMENT AND AUDIT QUESTIONSQUESTION TO BE DEVELOPED

WILL BE AS SPECIFIC AS POSSIBLE AND WILL FOCUSFOCU ON SIGNIFICANT INVESTIGATION

TECHNIQUES CHECKLISTSCHECKLIST ARE ENCOURAGED TO BE COMPLETED TO THE MAXIMUM

EXTENT POSSIBLE TO GIVE COMPLETE PICTURE OF FIELD TECHNIQUESTECHNIQUE USING

STRUCTURED APPROACH

FIELD OPERATION RECORDSRECORD WILL BE REVIEWED TO VERIFY THAT FIELDRELATED

ACTIVITIESACTIVITIE WERE PERFORMED IN ACCORDANCE WITH APPROPRIATE PROJECT

PROCEDURES ITEMSITEM REVIEWED WILL INCLUDE BUT ARE NOT LIMITED TO FIELD

EQUIPMENT CALIBRATION RECORDSRECORD DAILY FIELD LOGSLOG AND CHAINOFCUSTODY

DOCUMENTATION
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UPON AUDIT COMPLETION AN AUDIT REPORT CONTAINING OBSERVATIONSOBSERVATION FINDINGSFINDING

AND RECOMMENDED CORRECTIVE ACTIONSACTION WILL BE SUBMITTED TO THE PROJECT

MANAGER AND THE PROGRAM MANAGER

1144 LABORATORY AUDITSAUDIT

THE LABORATORY QA MANAGER HAS RESPONSIBILITY FOR MONITORING THE INTERNAL

QA PROGRAM THE CONTRACTOR WILL VERIFY THAT STANDARDIZED QA PROGRAMSPROGRAM

ARE IN EFFECT TO PROVIDE OBJECTIVE OVERSIGHT OF LABORATORY PROCEDURES

ADDITIONALLY COPIESCOPIE OF INTERNAL QA REPORTSREPORT WILL BE REQUESTED TO ENSURE

THAT STANDARDSSTANDARD OF QUALITY PERFORMANCE ARE IN EFFECT

115 PREVENTIVE MAINTENANCE

PROPER PREVENTIVE MAINTENANCE OF FIELD AND LABORATORY EQUIPMENT IS AN

ESSENTIAL ELEMENT IN SUCCESSFUL FIELD INVESTIGATION IMPLEMENTATION OF

STANDARD PREVENTIVE MAINTENANCE ROUTINESROUTINE SERVESSERVE TO ELIMINATE SURPRISE

EQUIPMENT FAILURESFAILURE AND SUBSEQUENT STANDBY TIME

1151 FIELD EQUIPMENT

FIELD EQUIPMENT WILL BE PROPERLY CALIBRATED CHARGED AND IN GOOD

WORKING CONDITION BEFORE THE BEGINNING OF EACH WORKING DAY
MANUFACTURERST SPECIFICATIONSSPECIFICATION DEFINE THE REQUIRED EQUIPMENT CHECKSCHECK FOR

EACH TYPE OF FIELD EQUIPMENT USED NONOPERATIONAL FIELD EQUIPMENT WILL

BE REMOVED FROM SERVICE AND REPLACEMENT WILL BE PROVIDED

IMMEDIATELY SIGNIFICANT REPAIRSREPAIR TO FIELD EQUIPMENT WILL NOT BE PERFORMED

IN THE FIELD

ALL FIELD INSTRUMENTSINSTRUMENT WILL BE PROPERLY PROTECTED DURING THE FIELD

INVESTIGATION AGAINST INCLEMENT WEATHER EACH INSTRUMENT IS SPECIALLY

DESIGNED TO MAINTAIN ITS OPERATING INTEGRITY DURING VARIABLE TEMPERATURE

RANGESRANGE THAT ARE REPRESENTATIVE RANGESRANGE THAT WILL BE ENCOUNTERED DURING

WORKING CONDITIONS AT THE END OF EACH WORKING DAY ALL FIELD EQUIPMENT

WILL BE TAKEN OUT OF THE FIELD AND PLACED IN COOL DRY ROOM FOR OVERNIGHT

STORAGE

ALL SUBCONTRACTOR EQUIPMENT EG DRILL RIGSRIG WILL ARRIVE AT THE SITE IN

PROPER WORKING CONDITION EACH DAY ALL LUBRICATING AND HYDRAULIC MOTOR

OILSOIL WILL BE CHECKED BY THE SUBCONTRACTOR BEFORE THE START OF EACH WORK DAY

TO ENSURE ALL FLUID RESERVOIRSRESERVOIR ARE FULL AND THERE ARE NO LEAKS BEFORE THE
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START OF EACH WORK DAY THE SITE MANAGER WILL ALSO INSPECT SUBCONTRACTOR

EQUIPMENT FOR FLUID LEAKS IF LEAK IS DETECTED THE EQUIPMENT WILL BE

REMOVED FROM SERVICE FOR REPAIR OR REPLACEMENT

1152 LABORATORY EQUIPMENT

THE ABILITY TO GENERATE VALID ANALYTICAL DATA REQUIRESREQUIRE THAT ALL ANALYTICAL

INSTRUMENTATION BE PROPERLY MAINTAINED THE SELECTED LABORATORY SHOULD

MAINTAIN FULL SERVICE CONTRACTSCONTRACT ON ALL MAJOR INSTRUMENTS THESE SERVICE

CONTRACTSCONTRACT WILL NOT ONLY PROVIDE ROUTINE PREVENTIVE MAINTENANCE BUT WILL

PROVIDE EMERGENCY REPAIR SERVICE TO ENSURE RESPONSIVE SUPPORT TO THE

PROJECT REQUIREMENTS

11521 INSTRUMENT MAINTENANCE LOGBOOKSLOGBOOK

EACH ANALYTICAL INSTRUMENT IS ASSIGNED SPECIFIC INSTRUMENT LOGBOOK ALL

MAINTENANCE ACTIVITIESACTIVITIE ARE RECORDED IN THE INSTRUMENT LOG THE

INFORMATION ENTERED IN THE INSTRUMENT LOG WILL INCLUDE THE FOLLOWING

DATE OF SERVICE

PERSON PERFORMING SERVICE

TYPE OF SERVICE PERFORMED AND REASON FOR SERVICE

REPLACEMENT PARTSPART INSTALLED IF APPROPRIATE AND

OTHER INFORMATION AS REQUIRED

116 SPECIFIC ROUTINE PROCEDURESPROCEDURE USED TO ASSESSASSES DATA PRECISION

ACCURACY AND COMPLETENESSCOMPLETENES

THE QA OBJECTIVESOBJECTIVE FOR PRECISION ACCURACY AND COMPLETENESSCOMPLETENES ARE DISCUSSED

IN SECTION 15 THISTHI SECTION DISCUSSESDISCUSSE THE ROUTINE PROCEDURESPROCEDURE USED FOR

ASSESSING THOSE CRITERIA

THE INITIAL RESPONSIBILITY TO MONITOR THE QUALITY OF AN ANALYTICAL SYSTEM LIESLIE

WITH THE ANALYST THE ANALYST WILL VERIFY THAT ALL QC PROCEDURESPROCEDURE ARE

FOLLOWED AND THE RESULTSRESULT OF ANALYSISANALYSI OF QC SAMPLESSAMPLE ARE WITHIN ACCEPTANCE

CRITERIA IF ACCEPTANCE CRITERIA LIMITSLIMIT ARE EXCEEDED THISTHI MUST BE DESCRIBED

IN THE ANALYTICAL REPORT CASE NARRATIVE THISTHI REQUIRESREQUIRE THAT THE ANALYST

EVALUATE THE RESULTSRESULT FOR THE FOLLOWING LABORATORY QC ITEMSITEM AS APPROPRIATE

B35

KCSIIP4 41657



FINAL

SAMPLE PREPARATION PROCEDURESPROCEDURE

INITIAL CALIBRATION

CALIBRATION VERIFICATION

METHOD BLANKSBLANK

DUPLICATE ANALYSESANALYSE

LABORATORY CONTROL STANDARDSSTANDARD AND

SPIKED SAMPLES

11
117 CORRECTIVE ACTION PROTOCOLSPROTOCOL

THE QAQC MANAGER AND AUDIT TEAM WILL PREPARE FORMAL REPORT OF ANY
AUDIT PROCEEDINGS THE PROGRAMMATIC IMPACT OF NEGATIVE FINDING SUCH

AS FAILURE TO USE AN APPROPRIATE PROCEDURE WILL BE DETERMINED BY THE

QAQC MANAGER OR LEAD AUDITOR AND REPORTED TO THE PROJECT MANAGEMENT
STAFF CORRECTIVE ACTION PLAN AND IMPLEMENTATION SCHEDULE WILL BE

REQUIRED AND THE
PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT

IMMEDIATE ACTION TO CORRECT THE NONCONFORMANCE HAS BEEN INITIATED THE

PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THE SUCCESSFUL

IMPLEMENTATION OF THE CORRECTIVE ACTION PLAN AND ENSURING THAT NO

ADDITIONAL WORK THAT IS DEPENDENT ON THE NONCONFORMING ACTION IS

PERFORMED UNTIL THE NONCONFORMANCE IS CORRECTED CORRECTIVE ACTIONSACTION MAY
INCLUDE REANALYZING SAMPLESSAMPLE IF HOLDING TIMESTIME PERMIT RESAMPLING AND

EVALUATING AND AMENDING SAMPLING AND ANALYTICAL PROCEDURES

THE PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT THE CORRECTIVE

ACTION ADEQUATELY ADDRESSESADDRESSE THE NONCONFORMANCE THE QAQC MANAGER
WILL ENSURE THAT CORRECTIVE ACTIONSACTION FOR NONCONFORMANCESNONCONFORMANCE ARE IMPLEMENTED

BY

EVALUATING REPORTED NONCONFORMANCESNONCONFORMANCE

CONTROLLING ADDITIONAL WORK ON NONCONFORMING ITEMSITEM

MAINTAINING LOG OF NONCONFORMANCESNONCONFORMANCE AND

ENSURING THAT ALL NONCONFORMANCE AND CORRECTIVE ACTION REPORTSREPORT ARE

INCLUDED IN THE PROJECT FILES
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FOLLOWING IMPLEMENTATION OF
SATISFACTORY CORRECTIVE ACTION THE QAQC

MANAGER WILL CONDUCT SUFFICIENT FOLLOWUP ACTIVITIESACTIVITIE TO VERIFY THE

CORRECTIVE ACTION SUCH CONFIRMATION WILL BE DOCUMENTED ALONG WITH ANY
OTHER RECOMMENDATIONSRECOMMENDATION IN FORMAL CLOSEOUT OF THE AUDIT THE CLOSEOUT

REPORT WILL BE DISTRIBUTED TO APPROPRIATE PROJECT MANAGEMENT PERSONNEL

1171 FIELD CORRECTIVE ACTION

THE INITIAL RESPONSIBILITY FOR MONITORING THE QUALITY OF FIELD MEASUREMENTSMEASUREMENT

AND OBSERVATIONSOBSERVATION LIESLIE WITH FIELD PERSONNEL THE SITE MANAGER IS

RESPONSIBLE FOR VERIFYING THAT ALL QC PROCEDURESPROCEDURE ARE BEING FOLLOWED IN THE

FIELD THISTHI REQUIRESREQUIRE THAT THE SITE MANAGER ASSESSASSES THE CORRECTNESSCORRECTNES OF FIELD

METHODSMETHOD AND THE ABILITY TO MEET QA OBJECTIVES IF PROBLEM OCCURSOCCUR THAT

MIGHT JEOPARDIZE THE INTEGRITY OF THE PROJECT OR CAUSE SOME SPECIFIC QA
OBJECTIVE NOT TO BE MET IT IS THE

RESPONSIBILITY OF FIELD PROJECT STAFF TO REPORT

SUSPECTED NONCONFORMANCESNONCONFORMANCE BY INITIATING NONCONFORMANCE AND

CORRECTIVE ACTION REPORT FIGURE B2 AND SUBMITTING IT TO THE PROJECT

MANAGER

THE
PROJECT MANAGER WILL SUBMIT COPY OF THE NONCONFORMANCE AND

CORRECTIVE ACTION REPORT TO THE QAQC MANAGER FOR FORMAL

INVESTIGATION AN APPROPRIATE CORRECTIVE ACTION WILL THEN BE DEVELOPED
AND IMPLEMENTED

1172 LABORATORY CORRECTIVE ACTION

IF THE ANALYSTSANALYST ASSESSMENT OF THE LABORATORY QC ITEMSITEM IDENTIFIED IN SECTION

116 REVEALSREVEAL THAT ANY OF THE QC ACCEPTANCE CRITERIA HAVE NOT BEEN MET AS

DEFINED BY THE LABORATORY QAPP OR USEPA METHOD PROTOCOLSPROTOCOL THE ANALYST

MUST IMMEDIATELY ASSESSASSES THE ANALYTICAL SYSTEM TO CORRECT THE PROBLEM THE

ANALYST NOTIFIESNOTIFIE HISHER SUPERVISOR SECTION LEADER OR QA COORDINATOR OF

THE PROBLEM AND IF POSSIBLE IDENTIFIESIDENTIFIE THE POTENTIAL CAUSESCAUSE AND MAKESMAKE
APPROPRIATE CORRECTIVE ACTION RECOMMENDATIONS

THE IDENTIFICATION OF THE CORRECTIVE ACTION OBVIOUSLY DEPENDSDEPEND ON THE NATURE

OF THE PROBLEM FOR EXAMPLE IF CONTINUING CALIBRATION VERIFICATION IS

DETERMINED TO BE OUT OF PROCESSPROCES CONTROL THE CORRECTIVE ACTION MAY REQUIRE

RECALIBRATION OF THE ANALYTICAL SYSTEM AND REANALYSISREANALYSI OF ALL SAMPLESSAMPLE SINCE

THE LAST ACCEPTABLE CONTINUING CALIBRATION STANDARD

SAMPLERELATED QC SAMPLESSAMPLE EG MATRIX SPIKESSPIKE AND MATRIX SPIKE

DUPLICATESDUPLICATE PROVIDE AN INDICATION OF MATRIX EFFECTSEFFECT ON ANALYSESANALYSE AND DO NOT

B37

KCSIIP4 41659



FINAL

NONCONFORMANCE AND CORRECTIVE ACTION REPORT
DATE

ERMWEST PROJECT NUMBER
SUBMITTAL

TO PROJECT DIRECTOR

QAQC OFFICER

DESCRIPTION OF NONCONFORMANCE AND CAUSE

PROPOSED CORRECTIVE ACTION

SUBMITTED BY LOCATION
APPROVED BY DATE

CORRECTIVE ACTION BY PROJECT MANAGER OR DESIGNEE

IMPLEMENTATION BY ACTION ASSIGNED TO

ACTUAL CORRECTIVE ACTION

IMPLEMENTATION VERBALLY APPROVED BY QA OFFICER ON

DATE
ACTION IMPLEMENTED ON

DATE

SIGNATURE
VERIFICATION BY OAOC OFFICER OF DESIGNEE
CORRECTIVE ACTION IMPLEMENTATION REVIEWED AND WORK INSPECTED BYON
CORRECTIVE ACTION VERIFIED BY ON

FIGURE B2

NONCONFORMANCE AND CORRECTIVE ACTION REPORT
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REQUIRE REANALYSISREANALYSI IF METHODRELATED QC SAMPLESSAMPLE EG METHOD BLANKSBLANK

METHOD SPIKESSPIKE AND METHOD SPIKE DUPLICATESDUPLICATE INDICATE ACCEPTABLE

PERFORMANCE

WHEN THE APPROPRIATE CORRECTIVE ACTION MEASURESMEASURE HAVE BEEN DEFINED AND

IMPLEMENTED AND THE ANALYTICAL SYSTEM IS DETERMINED TO BE IN CONTROL THE

ANALYST DOCUMENTSDOCUMENT THE PROBLEM THE CORRECTIVE ACTION AND THE ASSOCIATED

DATA THEREBY DEMONSTRATING THAT THE ANALYTICAL SYSTEM IS IN CONTROL

COPIESCOPIE OF THE DOCUMENTATION ARE PROVIDED TO APPROPRIATE MANAGEMENT

STAFF MEMBERSMEMBER AND THE QAQC MANAGER FOR REVIEW AND ADDITION TO THE

PROJECT FILES

118 QA REPORTSREPORT TO MANAGEMENT

THE ANG PROJECT MANAGER WILL RELY ON WRITTEN REPORTSREPORT AND MEMORANDA

DOCUMENTING DATA ASSESSMENT ACTIVITIESACTIVITIE QUALITY AUDITSAUDIT NONCONFORMANCESNONCONFORMANCE

CORRECTIVE ACTIONSACTION AND QUALITY NOTICES COPY OF ALL SIGNIFICANT QA
REPORTSREPORT WILL BE FORWARDED TO THE PROGRAM DIRECTOR FOR REVIEW AND

OVERSIGHT
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